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Appendix P-2 Electronic Deliverable 

Introduction 

The analytical and locational information databases utilized in this report are 
contained in the enclosed CD-ROM device. This electronic dissemination effort 
is part of the NAS Jacksonville partnering team's paperless information 
initiative, and these files shouldbe utilized without printing at the receiving 
end whenever possible to achieve this environmental goal. A hardcopy printout 
of these databases can be found in the Wesconnett Public Library. 

These read-only database files represents the best possible source for these 
documents. The Contractor, ABB Environmental Services, Inc., hereby certifies 
that, to the best of its knowledge and belief, the technical and analytical data 
delivered herewith under Contract No. N62467-89-D-0317/040 are complete and 
accurate and comply with all requirements of this contract. 

For comments on this distribution process or to receive an alternative electronic 
media, please contact: 

Mr. Dana Gaskins 
Code 018 
SOUTHNAVFACENGCOM 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Contents 

The directory structure of this electronic deliverable are as follows: 

\README.TXT This contains the full text of this file, inASCI1 format 

\PDOXWIN\JAXOUl.DB Analytical database, NAS Jacksonville OUl, Paradox 5.0 
for Windows 3.1 format 

\PDOXWIN\OUlLOC.DB Location database, NAS Jacksonville OUl, Paradox 5.0 for 
Windows 3.1 format 

\ACCESS\JAXOUl.MDB Analytical database, NAS Jacksonville OUl, Microsoft 
Access 2.0 for Windows 3.1 format 

\ACCESS\OUlLOC.MDB Locationdatabase, NASJacksonville OUl,MicrosoftAccess 
2.0 for Windows 3.1 format 

\dBASE\JAXOUl.DBF Analytical database, NAS Jacksonville OUl, dBase IV 
format 

\dBASE\OUlLOC.DBF Location database, NAS Jacksonville OUl, dBase IV format 

[Note: The relational link to the analytical and locational databases is provided 
by the SAMP_ID and LOCATION_ID fields]. 

JAX_RIFS.OUl 
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Structure of the Analytical Database 

Field Name (Type/LenPtm 

GROUP 
SAMP ID 
LOCATION ID 
PARAMETER 
RESULT 
QW 
UNITS 
SDATE 
MED 
LAB ID 

Chemical group (A16) 
Sample identifier (A20) 
Location identifier (A20) 
Chemical name (A30) 
Chemical concentration (N) 
Validation qualifier (AlO) 
Analytical units (AlO) 
Collection Date (D) 
Sampled Media (A2) 
Laboratory identifier (A12) 

Structure of the Location Database 

SAMP ID 
LOCATION ID 
X_COOR - 
Y_COOR 
TOP BLS 
BOT-BLS 
MATRIX 
COMMENT 
SAMPLE BK 
SURVEYoR 

Sample identifier (A20) 
Location identifier (A20) 
Easting Coordinate, Transverse Mercator, NAD 1983 
Northing Coordinate, NGVD 1929 
Top of well screen 
Bottom of well screen 
Sample media 
Field program comments 
Background sample 
Surveyor Name 
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1.0 INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, 
comparability, and completeness (PARCC) criteria the laboratory reviewed the 
data package and the data also was independently reviewed and validated using 
the Naval Energy and Environmental and Support Activity ..(NEESA) guidance 
document 20.2-047B (1988) entitled, Samplinq and Chemical Analvsis Quality 
Assurance Reuuirements for the Navv Installation Prosram. Before the labora- 
tory released the chemical analytical results, both the sample and laboratory 
QC data were carefully reviewed'in order to verify sample identity, instrument 
calibration, detection limits, dilution factors, numerical computations, 
accuracy of transcriptions, and chemical interpretations. Additionally, the 
QC data were reduced and spike recoveries were included in control charts, and 
the resulting data were reviewed to ascertain whether they were within the 
laboratory defined limits for accuracy and precision. The data was compiled 
into a NEESA Level D data package and any nonconforming data were discussed in 
the data package cover letter and case narrative. 

The Level D data packages were then reviewed and validated by Heartland 
Environmental Services, Inc., Missouri (Heartland). Data validation is the 
technical review of a data package using criteria established in the data 
quality objectives, the quality assurance project plan and guidance documents 
prepared by the United States Environmental Protection Agency (USEPA) for the 
validation of organic and inorganic analytical data (USEPA 1990a and 1990b) as 
specified by NEESA document 20.2-047B. 

Samples that did not meet the acceptance limit criteria were qualified with a 
flag; single letter abbreviations that indicate a problem with the data. Data 
qualifiers used by the validators when amending the data include the follow- 
ing. 

1! Undetected. The analyte was not detected above the contract 
required quantitation limit (CRQL). The "U" designator also is 
used to qualify common laboratory contaminants. The "U" designa- 
tor is applied to an environmental sample when the common labora- 
tory contaminant is detected in an environmental sample at a 
concentration less than 10 times the value of the concentration 
detected in any corresponding field QC blank, method blank or 
preparation blanks. 

2 Estimated. The analyte was present, but the reported value may 
not be accurate or precise. The "J" designator is used to qualify 
an analyte that was present at a concentration between the CRQL 
and method detection limit (MDL) or the data "failed" some of the 
analytical validation criteria but not sufficient to reject the 
data and when combined with the U designator the quantitation 
limit is estimated. 

E Rejected. Data was rejected by the data validatpr during compari- 
son of the NEESA Level D data package with the analytical func- 
tional guideline criteria. The "R" designator indicates a signif- 
icant variance in acceptable laboratory performance. Either re- 
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Accuracy. Accuracy is a measure of the agreement between an experimental 
determination and the true value of the parameter being measured. Accuracy 
can be calculated from the analytical data and was not measured directly. 
Accuracy is used to identify the bias in a given measurement system (i.e. 
laboratory conditions, sample matrix, and sampling conditions). Accuracy is 
assessed by reviewing the Percent Recovery (%.R) between the true value of the 

the actual analytical value. Accuracy is calculated using spike analyte and 
the equation: 

%R = 
A 
B 

C 

((A-B )/C) x 100 
=_ Measured concentration of the spiked analyte. 
= Measured concentsation of the spiked compound in the 

unspiked sample. 
= True concentration of the spiked analyte. 

analysis or re-sampling and analysis would be necessary to deter- 
mine the presence or absence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented 
in NEESA document 20.2-047B, the data were evaluated by Heartland using the 
PARCCs criteria included in the Data Quality Objectives .(DQQs) of the Work 
Plan for Navy Installation Restoration Program Plan, NAS Jacksonville, 
Florida. The following sections present a brief description of PARCCS 
criteria. 

Precision. Precision is a measure of the agreement or repeatability of a set 
of replicate results obtained from duplicate laboratory analyses of samples 
collected from the same location/depth interval. Precision was calculated 
from laboratory analytical data and cannot be measured directly. Precision is 
expressed as the Relative Percent Difference (RPD) between analytical values 
for two samples divided by the average of their analytical values. Precision 
is calculated using the.expression: 

RPD = (Dl-D2) / (+(Dl+DZ)) x 100 

DI and D2 are the reported values for the duplicate sample pair. Precision 
was evaluated using field duplicate samples and laboratory split samples (for 
example, MS/MSD samples). 

Precision for environmental samples and their duplicates was assessed using a 
maximum RPD of 20 Percent for the water matrices, and 35 Percent for the solid 
(soil or sediment) matrices. Precision for MS/MSD/MD samples was assessed by 
using the target analyte specific RPD criteria for the spiked compounds and 
the sample duplicates. 

For the organic analyses, each of the samples was spiked with a surrogate 
compound; and for inorganic analyses, each chosen matrix spike and matrix 
duplicate pair was spiked with a known reference material before digestion. 
Each of these approaches provides a measure of the matrix effects on the 
analytical accuracy. 
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Renresentativeness. Representativeness is a qualitative measure of the degree 
to which sample data accurately and precisely represent a characteristic 
environmental condition. Representativeness is a subjective parameter and is 
used to evaluate the efficacy of the sampling plan design. Representativeness 
was evaluated using the field and laboratory QC blank sample results. QC 
blank samples are equipment rinseate blanks, field blanks, trip blanks, 
laboratory method blanks for organic analysis and laboratory preparation 
blanks for inorganic analysis. Positive detection of target analytes in the 
QC blank samples identify contaminants that possibly were introduced to the 
associated environmental sample during sample collection, transport or 
laboratory analysis. 

Comparability. Comparability is qualitative measure designed to express the 
confidence with which one data set may be compared to another. Factors that 
affect comparability are: sample collection and handling techniques, sample 
matrix type, and analytical method. Comparability is limited by the other 
PARCC parameters because only when precision and accuracy are known can data 
sets be compared with confidence. 

Completeness. Completeness is defined as the percentage of measurements that 
are judged to be valid compared to the total number of measurements made. 
Valid usable data are values that were not qualified as rejected (R qualifier) 
during data validation. A goal of 96 percent usable data was established in 
the Work Plan for NAS Jacksonville RI/FS for OU-1. Completeness equals the 
total number of analyses for each matrix minus the total number of rejected 
analytes divided by the total number of analytes multiplied by 100. 
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2 . 0  PRECISION 

The fo l lowing  s e c t i o n  desc r ibes  t h e  eva lua t ion  of p r e c i s i o n  f o r  v o l a t i l e  
organic  compounds, s e m i v o l a t i l e  organic  compounds, p e s t i c i d e s  and polychlorin-  
a t e d  b iphenyls  (PCBs), t o t a l  meta ls ,  d i sso lved  meta ls ,  t o t a l  petroleum 
hydrocarbons (TPHs), and r a d i o l o g i c a l  nuc l ides .  Duplicate  samples a r e  
eva lua ted  f o r  p r e c i s i o n  only when contaminants a r e  de t ec t ed  i n  both t h e  
environmental sample and t h e  sample's dup l i ca t e .  Environmental samples and 
t h e i r  r e s p e c t i v e  d u p l i c a t e s  may not  e x h i b i t  p o s i t i v e  r e s u l t s  f o r  a l l  compounds 
found a t  o r  near  t h e  c o n t r a c t  r equ i r ed  q u a n t i t a t i o n  l i m i t  ( C R Q L ) ,  p r a c t i c a l  
q u a n t i t a t i o n  l i m i t  (PQL), o r  c o n t r a c t  requi red  d e t e c t i o n  l i m i t  (CRDL) because 
of l o w  l e v e l s  of contamination found a t  a s i t e .  Dupl ica tes  wi th  Re la t ive  

. .- Percent  Di f fe rences  (RPDs) wi th in  c o n t r o l  l i m i t s  i n d i c a t e  adequate  sampling 
p r a c t i c e s  and/or good a n a l y t i c a l  p rec i s ion .  Dupl ica tes  wi th  RPDs o u t s i d e  t h e  
c o n t r o l  l i m i t s  may r e s u l t  from inappropr i a t e  sampling procedures ,  mat r ix  
i n t e r f e r e n c e s ,  o r  non-homogeneity of t h e  sample matr ix.  I n  a d d i t i o n ,  poor 
p r e c i s i o n  can be a t t r i b u t e d  t o  d e v i a t i o n ( s )  from t h e  a n a l y t i c a l  methodology o r  
t o  poor r e p r o d u c i b i l i t y  of t a r g e t  ana ly t e  concent ra t ions-a t  o r  near t h e  
r equ i r ed  q u a n t i t a t i o n  o r  d e t e c t i o n  l i m i t s  (CRQLs o r  CRDLs). The acceptance 
c r i t e r i a  f o r  eva lua t ing  p r e c i s i o n  of f i e l d  d u p l i c a t e  a n a l y t i c a l  r e s u l t s  is a  
RPD of 20 f o r  water mat r ices  and 35 f o r  s o l i d  mat r ices .  

F i e ld  d u p l i c a t e s  were submitted f o r  v a l i d a t i o n  f o r  a l l  a n a l y t i c a l  f r a c t i o n s .  
The percentage of d u p l i c a t e  samples c o l l e c t e d  f o r  t h i s  p r o j e c t  was equal  t o  
t e n  percent  f o r  a l l  ma t r i ce s  f o r  a l l  f r a c t i o n s  except  v o l a t i l e  cone penetrom- 
e t e r  water  samples and r a d i o l o g i c a l  nuc l ides  s u r f a c e  s o i l  samples. The 
percentage of f i e l d  d u p l i c a t e s  analyzed f o r  t h e  r a d i o l o g i c a l  f r a c t i o n  f o r  t h e  
s u r f a c e  s o i l  mat r ix  was 8.7 Percent  ( 8 . 7 % ) .  I t  i s  requi red  t h a t  t e n  Percent  
( 1 0 % )  f i e l d  d u p l i c a t e s  a r e  taken dur ing  a sampling event  t o  ensures  a repre-  
s e n t a t i v e  base f o r  a s se s s ing  prec.ision. 

The fo l lowing  Sec t ions  summarize t h e  eva lua t ion  of a n a l y t i c a l  p r e c i s i o n  f o r  
t h e  groundwater, s u r f a c e  water,  cone penetrometer water ,  s o i l  and sediment 
f i e l d  samples f o r  t h e  fol lowing a n a l y t i c a l  groups: 

GC/MS v o l a t i l e  organic  compounds,.(GC/MS VOCs); 
s e m i v o l a t i l e  organic  compounds (SVOCs); 
p e s t i c i d e s ,  PCBs; 
t o t a l  meta ls ,  d i sso lved  metals ;  
t o t a l  petroleum hydrocarbons; 
r a d i o l o g i c a l  gamma-scan nucl ides .  

Duplicate  p r e c i s i o n  was assessed us ing  both environmental sample and a s soc i a t -  
ed d u p l i c a t e s  and matrix sp ike  ( M S )  and  matrix s p i k e  d u p l i c a t e s  (MSDs). 

Tabulat ion of t h e  r e s u l t s  of a s se s s ing  d u p l i c a t e  p rec i s ion  and d u p l i c a t e  
frequency a r e  presented  i n  Tables 2-1 through 2-6 f o r  t h e  groundwater mat r ix ,  
Tables 2-7 through 2-13 f o r  t h e  s u r f a c e  water mat r ix ,  Table 2-14 f o r  t h e  cone 
penetrometer water mat r ix ,  Tables 2-15 through 2-19 f o r  t h e  s u r f a c e  s o i l  
matr ix ,  and Tables 2-20 through 2-25 f o r  t h e  sediment matr ix.  ~ a b u l a t i o n  of 
t h e  r e s u l t s  a s se s s ing  p r e c i s i o n  based on t h e  r e p r o d u c i b i l i t y  between sp ike  
sample/spike dupl ica te / rna t r ix  d u p l i c a t e  sample p a i r s  a r e  presented  i n  Tables 

2-1 



TABLE 2 - 1 
GCIMS VOLATILE ORGANIC COMPOUNDS 
GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-I 

I ( NO. ASSC. 1 1 SAMPLE I DUP 1 MAX 1 

DUPLICATES %WITHIN 
COLLECTED RPD IN RPD OUT RPD LIMIT -- 



TABLE 2 - 2 
SEMIVOLATILE ORGANIC COMPOUNDS 
GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-I 

RPD 
2OOYo 

(90073) 

90076 

90078 

01 6E 

TOTAL SAMPLES 53 

(90082) 

01 7EB 

(90083) 

DUPLICATES % WITHIN 

SAMPLE 

CONC. 

4 

SDG 

01 2EB 

MW05401 
MW0710f 

MW05601 

SAMPLE ID 
MW4501 

MW06901 

MW07901 

COMPOUND 

BtS(2-ETHYLHEXYL)PHTHALATE 

DUP 

CONC 

0 
MATRIX 
WATER 

WATER 
WATER 

WATER 

MAX 
RPD 

20% 

NO. ASSC. 

SAMPLES 

7 

WATER 

WATER 

15 
10 

10 

BlS(2-ETHYLHEXYL)PHTHALATE 
NO DETECTED 

BlS(2-ETHYLHEXYL)PHTHAtATE 1 2 I 0 20% 1 200% 

1 1  BlS(2-ETHYLHEXYt)PHTHALATE 

BIS(2-ETHYLHEXYL)PHTHAUTE 

0.6 

0,9 

5 

2 

20% 

20% 

157% 

76Yo 



TABLE 2 - 3 
PESTICIDESiPCB COMPOUNDS 
GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

012EB I MW4501 I WATER I I 1900731 

SDG 
DIELDRIN 

TOTAL SAMPLES 53 

SAMPLE ID 

% OF 

DUPLlCATES %WITHIN 

COLLECTED RPD IN RPD OUT RPD LlMlT 

MATRIX 

SAMPLE 

CONC. 

NO. ASSC. 

SAMPLES COMPOUND 

DUP 

CONC 

MAX 

RPD RPD 



TABLE 2 - 4 
TOTAL METALS AND CYANIDE 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE ID 

MW04501 

MATRIX 

WATER 

WATER 

NO. ASSC. 

SAMPLES 

SAMPLE DUP MAX 

COMPOUND I CONC. I CONC I RPD I RPD 1 

I NICKEL 103 1 55.7 1 20% 1 60% 

POTASSIUM ( 18100 ( 12300 1 20% 1 38% 

IRON 

LEAD 
MAGNESIUM 

MANGANESE 

MERCURY 

I SILVER 1 4.7 1 5.5  1 20% 1 16% 1 

210000 

94.7 

41100 

167 

0.32 

15 

130000 

27.4 

32200 

117 

0 

SODIUM 

VANADIUM 

ZINC 

ALUMINUM 

20% 

20% 

20% 

20% 

20% 

47% 

110% 

24% 

35% 

200% 

14800 

91 2 

266 

74100 

12700 

545 

185 

58600 

20% 

20% 

20% 

20% 

15% 

50% 

36% 

23% 



TABLE 2 - 4, CONTINUED 
TOTAL METALS AND CYANIDE 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 

NAS JACKSONVI'LLE RI/FS FOR OU-1 

S D G  SAMPLE ID 

MW07101 

MATRIX 

WATER 

WATER 

I BERYLLIUM 1 1.3 1 1.2 1 2 0 % 1  8% 1 

NO. ASSC. 

SAMPLES 

10 

1 CALCIUM -1 19000 1 19800 1 20% 1 4% 1 
1 CHROMIUM 1 9.5 1 10.2 1 20% 1 7% 1 

COMPOUND 

ALUMINUM 

ARSENIC 

BARIUM 

MANGANESE 

MERCURY 

NICKEL 14.3 

POTASSIUM 2320 

SELENIUM 

SAMPLE 

CONC. 

13400 

0.9 

23 1 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

- --- 
I . . .  . 

SODIUM 1 5620 1 5580 1 20% 1 1 %  

VANADIUM 

ALUMINUM 

BARIUM 42.1 46.2 

CALCIUM 

IRON 3110 

0 

4.5 

431 0 

3.5 

71 60 

- 

RPD 

1% 

29% 

5% 

DUP 

CONC 

13600 

1.2 

242 

- 

MAX 

RPD 

20% 

20% 

20% 

5.5 

5.5 

4360 

2.7 

7420 

MAGNESIUM 

MANGANESE 

POTASSIUM 

SODIUM 

VANADIUM 

20% 

20% 

20% 

20% 

20% 

3450 

77.8 

1500 

14000 

4 I 0 I 20% 1 200% 

200% 

20% 

1 %  

26% 

4% 

ZINC 14.3 1 12 1 2 0 % )  17% 

3650 

84.8 

1130 

14700 

20% 

20% 

20% 

20% 

6% 

9% 

28% 

5% 



TABLE 2 - 4, CONTINUED 
TOTAL METALS AND CYANIDE 
GROUNDWATER SAMPLE AND DUPLICATE PRECISION 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE ID 
NO. ASSC. 
SAMPLES MATRIX SDG 

90083 WATER 

DUP 
CONC COMPOUND 

SAMPLE 
CONC. 

I BARIUM 1 36.6 1 15.2 

11 

BERYLLIUM 1 0.47 ( 0 

CALCIUM 1 68300 1 25800 

I CHROMIUM - 1 10.3 1 13 

ALUMINUM 1 2970 1 601 

ARSENIC 

MANGANESE 1 23.9 1 4.5 

POTASSIUM 1 2440 1 5080 

8 1 4.2 

IRON 

LEAD 
MAGNESIUM 

SODIUM 1 8730 1 14300 

1920 

1.6 

5060 

WATER 

223 

0 

1740 

VANADIUM 

ALUMINUM 1 267 1 0 

BARIUM 1 76.7 1 71.6 

14 1 22.6 

I CALCIUM I 108000 1 104000 

ZINC 1 33.9 1 27.6 

CHROMIUM 1 3.3 1 0 
COPPER 1 21.7 I 0 

IRON 1 4300 1 4400 

MAGNESIUM 1 10300 1 10000 

MANGANESE 1 60 1 56.3 

I SODIUM 1 31000 1 30900 

'OTAL SAMPLES 

DUPLlCAf ES 
COLLECTED RPD IN I .  RPD OUT RPD LIMIT I I - 





TABLE 2 - 5, CONTINUED 
DISSOLVED METALS 
GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 



TABLE 2 - 5, CONTINUED 
DISSOLVED METALS 
GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RIIFS FOR OU-1 

SDG SAMPLE ID 
90079 MW07101 

- 

MATRIX 
WATER 

TOTAL SAMPLES 

DUPLICATES 

NO. ASSC. SAMPLE DUP MAX 
SAMPLES COMPOUND C O W .  CONC WPD RPD 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 95.1 

CALCIUM 

L CHROMIUM - 1 10.2 1 14.2 ( 20% 1 33% 1 
COPPER 1.8 5.7 20% 104% 

IRON 4380 5440 20% 22% 
LEAD 3.7 4.4 20% 17% 

1 MAGNESIUM 1 4850 1 5110 1 20% 1 5% 1 - - - 

MANGANESE 49.2 52.9 20% 7% 

NICKEL 9.4 11.4 20% 19% 

POTASSIUM 2340 2620 20% 11% 
SODIUM 5200 5410 20% 4% 

VANADIUM 15.9 20.2 20% 24% 
ZINC 0 14.4 20% 200 

RPD OUT! RPD LIMIT 1 



TABLE 2 - 6 
RADIOLOGICAL NUCLIDES 
GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

I 1 I NO. ASSC. I /  SAMPLE^ DUP I MAX I 

TOTAL SAMPLES 53 

90073 

DUPLICATES % WITHIN 

MW06901 
MW04507 

WATER 
WATER 7 

Bi-214 
Ac-228 

Bi-214 
Pb-214 
Th-208 
Ra-224 

10.6 
23.4 

11, l  
13.4 
7.4 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 

109 

20% 
20% 
20% 

20% 

20% 
20% 

200% 
200% 
200% 

200% 
200% 
200% 



TABLE, 2 - 7 
GC/MS VOLATILE COMPOUNDS 
SURFACE WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RljFS FOR OU-7 

I NO. ASSC. 1 1  SAMPLE^ DUP I MAXI 

TOTAL SAMPLES 23 

SDG 
901 00 

901 15  
901 33 

SAMPLEID 
SW03601 ---- 
SW05401 
SW04301 

RPD OUT 
% WITHIN 
RPD LIMIT 

MATRIX 
WATER 
WATER 
WATER 

SAMPLES COMPOUND CONC. CONC RPD RPD 
5 ACETONE 0 5 20% 200% 
9 
9 



TABLE 2 - 8 
SEMIVOLATILE COMPOUNDS 
SURFACE WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RIjFS FOR OU-1 

SDG SAMPLE ID MATRIX 
901 00 SW03601 WATER 

SAMPLE DUP 
SAMPLES COMPOUND I C O W .  / CONC I RPD / 

TOTAL SAMPLES 

/ DUPLICATE I I 
 COLLECTED^ RPD IN I RPD OW1 

1 1 

% WITHIN 
RPD LIMIT 



TABLE 2 - 9 
PESTICIDES/PCB COMPOUNDS 
SURFACE WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

SDG 

TOTAL SAMPLES 23 

SAMPLEID 

% OF 
DUPLICATE 
COLLECTED 

13.0% 

MATRIX 

RPDIN 

0 

NO. ASSC. 
SAMPLES 

RPDOUT 

0 

% WITHIN 
RPDLlMlT 

100.0% 

COMPOUND 
SAMPLE 
CONC. 

DUP 
CONC 

MAX 
RPD RPD 



TABLE 2 - 10 
TOTAL METALS AND CYANIDE 

SURFACE WATER SAMPLE AND DUPLICATE PRECISION 

NAS JACKSONVILLE RIIFS FOR OU-1 

SDG 

901 00 

TOTAL SAMPLES 

SAMPLE ID 

SW03601 

I NO.ASSC. I I SAMPLE I DUP 1 MAX I 

WATER 

WATER 

DUPLICATES 

MATRIX 

% WITHIN 

CONC. 

RPD LIMIT 

WATER 

SAMPLES CONC COMPOUND 

I 
- 

LEAD 0 ( 7.7 ( 20% ( 200% 1 

5 

RPD 

ALUMINUM 1 140 1 134 1 2 0 % 1  4% 
7 

ARSENIC 

BARIUM 

CALCIUM 

COPPER 

IRON 

SODIUM )33000 1 137000 1 20% 1 3% 

ZINC ( 12.5 1 11.7 1 2 0 % 1  7% 

RPD 

7.7 

73.4 

127000 

12.4 

1180 

4.9 

71.5 

123000 

14 

1150 

MAGNESIUM 

MANGANESE 

POTASSIUM 

CALCIUM 1 70500 1 20% 1 8% 1 

20% 

20% 

20% 

20% 

20% 

59900 

24.9 

6130 

MAGNESIUM 1 2 6 1 0 0 1  24200 1 20% 1 8% 1 

44% 

3% 

3% 

12% 

3% 

- - 

I MANGANESE 1?7 3 f i i  1 1n% 1 2% 1 

31900 

25.3 

6330 

COPPER 

IRON 

LEAD 

-. .- - - , - - . - 

I - 
POTASSIUM 1 3130 1 3670 1 20% 1 16% 

20% 

20% 

20% 

13.6 

846 

0 

61% 

2% 

3% 

2.7 

1000 

1.5 

SELENIUM 

SODIUM 

ZINC 

3.8 

37800 

6.1 

0 

41000 

4.5 

20% 

20% 

20% 

134% 

17% 

200% 

20% 

20% 

20% 

200% 

8% 

30% 



TABLE2- 11 
DISSOLVED METALS 
SURFACE WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RIIFS FOR OU-1 

WATER 

WATER 

TOTAL SAMPLES 

DUPLICATE %WITHIN 



TABLE2112 
TOTAL PETROLEUM HYDROCARBONS 
SURFACE WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-I 

SDG 1 SAMPLE ID 
NO. ASSC. SAMPLE DUP MAX 

MATRIX SAMPLES COMPOUND 
WATER 5 NO COMPOUNDS DETECTED 

TOTAL SAMPLES 23 

DUPLICATE % WITHIN 



TABLE 2 - 13 
RADIOLOGICAL NUCLIDES 
SURFACE WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

TOTAL SAMPLES 23 

% OF 
DUPLICATES % WITHIN 

SDG 
901 00 
901 15 

SAMPLE ID 
SW03601 
S W0540 1 

MATRIX 
WATER 
WATER 

NO. ASSC. 
SAMPLES 

5 

4 

SAMPLE DUP MAX RPD 
NUCLIDE CONC. CONC RPD RPD OUT 

NO NUCLIDES DETECTED 

Pb-214 0 1 17.6 1 20% 1 200% 1 1 



TABLE 2 - 14 
GC/MS VOLATILE ORGANIC COMPOUNDS 
CONE PENETROMETER'WATER SAMPLE AND DUPLICATE PRECISION 

NAS JACKSONVILLE RI/FS FOR OU-l 

I 
TOTAL SAM1 

- - 

90 OF 
DUPLICATES 
COLLECTED 

.ES 15 

MAX 

RPD 
20% 

20% 

20% 

20% 

20% 
20% 

20% 
20% 

RPD 
0% 

0% 

6% 

17% 

200% 

200% 

20% 
17% 

SAMPLE 

CONC. 
5 

8 

16 
13 
7 
3 

440 

320 

COMPOUND 
1,2-DICHLOROETHANE 

BENZENE 
XYLENE 

VINYL CHLORIDE 
METHYLENE CHLORIDE 
1 ,I-DICHLOROETHENE 

1,2-DICHLOROETHENE (TOTAL) 
TRICHLOROETHENE 

MATRIX 
WATER 

WATER 

RPD IN 

DUP 

CONC 
5 

8 

17 

11 
0 
0 

360 

270 

NO. ASSC. 
SAMPLES 

9 

6 

RPD OUT 
%WITHIN 
RPD LIMIT 



TABLE 2 - 15 
GC/MS VOLATILE ORGANIC COMPOUNDS 

SOlL SAMPLE AND DUPLICATE PRECISION 

NAS JACKSONVILLE RI/FS FOR OU-1 

SDG 

03801 

90026 

90065 

% OF 
DUPLICATES 

COLLECTED 

13.0% 

TOTAL SAMPLES 23 

SAMPLE ID 
SB03601 

S B05001 

S 806801 

- RPD IN 

0 

MATRIX 

SOIL 

SOIL 

SOIL 

RPD OUT 

0 

NO. ASSC. 
SAMPLES 

5 

15 
3 

% WITHIN 
RPD LIMIT 

100.0% 

COMPOUND 

NO COMPOUNDS DETECTED 

NO COMPOUNDS DETECTED 

NO COMPOUNDS DETECTED 



TABLE 2 - I6 
SEMIVOLATILE ORGANIC COMPOUNDS 

SOIL SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE ID 

SB03601 

I NO. ASSC. I I SAMPLE [ DUP I MAX I 1 
MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD 

SOIL 5 PHENOL 0 20 35% 200% 

- FLUORANTHENE 

PYRENE 0 1 B 359 
PURVQF~IF n 713 ~ c a  

DUPLICATES % WITHIN' 

90026 

90065 

TOTAL SAMPLES 23 

- - - 
SB05001 

5806801 

SOIL 15 Dl-N-BUTYLPHTHALATE 99 0 
.................................. .:..: .......................................... ............... .......................... '....."". .. '...'.'.'.'.'.".'"'... .<;.. :'.".'... -:"' 

SOIL 3 NO COMPOUNDS DETECTED ;~~~~iiiiiiiiiiiiisjiiiiai ................................................. iiiii;i)i,,;efgijjjj+- 



TABLE 2 - 17 
PESTICIDES ORGANIC COMPOUNDS 
SOIL SAMPLE AND DUPLICATE PRECISION 

NAS JACKSONVILLE RI/FS FOR OU-1 

SDG SAMPLE ID I MATRIX 

- 
90026 5805001 SOIL 

90065 SB06801 SOIL 
TOTAL SAMPLES 

NO. ASSC. SAMPLE DUP MAX 
SAMPLES COMPOUND CONC. CONC RPD RPD 

5 H EPTAC H LO R 2.8 2.6 35% 7% 

HEPTACHLOR EPOXIDE 22 18 35% 20% 

4,4'-ODE 15 1 5  35% 0% 

4,4'-DDD 7 40 160 35% 13% 

4,4'-DDT 9.5 11 35% 15% 

ALPHA-C HLORDANE 720 620 35% 15% 

GAMMA-CHLORDANE 620 540 35% 1 4 % ,  

% OF 1 DUPLICATES % WITHIN 

COLLECTED RPD IN RPD OUT RPD LIMIT 



TABLE 2 - 18 
TOTAL METALS AND CYANIDE 
SOlL SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-I 

SDG 
03801 

SAMPLE ID 
SB03601 

MATRIX 

SOlL 

SOlL 

SOIL 

BERYLLIUM 1 0.21 ( 0.21 ( 355: ( 0% 

CALCIUM I 22400 1 19400 1 35% 1 14% 

RPD 
-. - 

9 

1 CHROMIUM 1 3.8 1 3.4 1 3 5 % 1  11% I 

NO. ASSC. 
SAMPLES 

I-- COPPER 1 2.1 1 1.9 1 3 5 % 1  10% 1 

SAMPLE 
CONC. COMPOUND 

ALUMINUM 

ARSENIC 
BARIUM 

. .  - 
I - 1 I 

IRON 1 605 1 749 1 35% 1 21% 

I LEAD 1 17 1 18.9 135%1 11% 1 

DUP 
CONC 

11 60 

0.34 

7.9 

I 1 MAGNFSIUM 1 177 1 188 1 35% 1 6% 1 

MAX 
RPD 

I 
.... .--. - .- .  . . 

1 1 -  I 

MANGANESE 1 15.8 1 17.7 1 3 5 % 1  11% 

1360 

0.33 

7.7 

1 MERCURY 1 0 1 0.16 1 3 5 % 1 2 0 0 % l  
. - 

SODIUM ( 139 1 145 1 3 5 % (  4% 

VANADIUM 1 3.5 1 4 1 35% 1 13% 

35% 

35% 

35% 

16% 

3% 

3% 

11 

- 

BARIUM 
BERYLLIUM 
CHROMIUM 

ZINC 
ALUMINUM 

ARSENIC 

.. . 

LEAD 
MANGANESE 

3.2 

0.06 

2.1 

IRON 
LEAD 

MAGNESIUM 

TOTAL SAMPLES 

19.4 

942 

0.69 

16.7 

29.8 

- 

MANGANESE 

NICKEL 
ZINC 

2.7 

0 

1.4 

397 

2.8 

29.8 

22.8 

521 

0.87 

13.2 

7.9 

12.1 

3 

7.9 

35% 

35% 
35% 

291 

2.2 

18.8 

35% 
35% 

35% 

17% 

200% 

40% 

35% 
35% 

7.3 

2.6 

4.8 

16% 

58% 

2356 

23% 

116% 

I 

35% 

35% 
35% 
35% 

35% 

35% 

31% 

24% 

45% 

49% 

14% 

49% 



TABLE 2 - 18, CONTINUED 
TOTAL METALS AND CYANIDE 
SOIL SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

DUPLICATES 
RPD OUT 

12 

%WITHIN 
RPD LIMIT 

66.7% 



TABLE 2 - 19 
RADIOLOGICAL NUCLIDES 
SOIL SAMPLE AND DUPLICATE PRECISION 

NAS JACKSOHVILLE RIIFS FOR OU-1 

SAMPLE (L1 ID MATRIX 

.o. ASSC. I I SAMPLE] DUP ] MAM I 

DUPLICATE % WITHIN 



TABLE 2 - 20 
GC/MS VOLATILE ORGAN tC COMPOUNDS 

SEDIMENT SAMPLE AND DUPLICATE PRECISION 

NAS JACKSONVILLE RtIFS FOR OU-1 

TOTAL SAMPLES 25 

NO. ASSC. 

SDG 
03501 

901 1 5  
901 33 

DUP SAMPLE MAX 

SAMPLE ID 

SD03601 

S DO5401 

SO04301 

% OF 
DUPLICATES 

COLLECTED 

12.0% 

RPD IN 

0 

RPD OUT 

MATRIX 

SED 

S ED 

SED 

RPD LIMIT 

SAMPLES 
8 

12 

5 

COMPOUND 

2-BUTANONE 

2-BUTANONE 

ACETONE 

2-BUTANO NE 

CONC. 

22 

10. 

160 

32 

CONC 

14 

16 

450 

79 

RPD 

35% 

35% 

35% 

35% 

RPD 

44% 

46% 

95% 

85% 



TABLE 2 - 21 
SEMIVOLATILE ORGANIC COMPOUNDS 

SEDIMENT SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

SDG 

03501 

90115 SD05401 SED 

90133 SD04301 SED 

TOTAL SAMPLES 

NO. ASSC. 
SAMPLES 

8 

SAMPLE DUP MAX 

COMPOUND I CONC. / CONC 1 RPD I RPD 1 
PHENOL 1 22 1 0 1 35% 1 200% 1 

PHENANTHRENE 0 24 ( 35% 1 200% 

FLUORANTHENE I 61 1 70 1 35% 1 14% 
- - 

PYRENE 46 51 35% 10% 

CHRYSENE 40 32 35% 22% 

BlS(2-ETHY LHEXY L)PHTHALATE 0 420 35% 200% 
BENZO(B)FtUORANTHENE 46 44 35% 4% 

BENZO(A)PYRENE 26 26 35% 0% 

INDENO(1,2,3-CD)PYRENE 22 0 35% 200% 

8ENZOIG.H.IIPERYLENE 23 0 35% 200% 

DUPLICATES %WITHIN 



TABLE 2 - 22 
PESTICIDES ORGANIC COMPOUNDS 
SEDIMENT SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-I 

( NO. ASSC. I I SAMPLE [ DUP 1 MAX [ 1 
SDG 
03501 

901 15 

901 3 3  

% OF 
DUPLICATE 
COLLECTED 

12.0% 

TOTAL SAMPLES 25 

SAMPLE ID 
SD03601 

SD05401 

SD03401 

RPD IN 

4 

MATRIX 
SED 

SED 

SED 

RPD OUT 

3 

SAMPLES 
8 

12 

5 

% WITHIN 
RPD LIMIT 

57.j % 

COMPOUND 
4,4'-DDE 
4,4'-DDD 
AR1260 

4,4'-DDD 
AR1260 
4,4'-DDE 
4,4'-DDD 

CONC. 
14 
11 

230 
340 
7500 

25 
110 

CONC 
7.9 
11 

420 
330 
3700 

24 
1 50 

RPD 
35% 
35% 
35% 
35% 
35% 
35% 
35% 

RPD 
56% 

0% 
58% 
3% 
68% 
4% 
31% 



TABLE 2 - 23 
TOTAL METALS AND CYANIDE 
SEDIMENT SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

SDG 
90115 

- 

- 

NO. ASSC. I I SAMPLE] DUP I MAX ( 1 



TABLE 2 - 23, CONTINUED 
TOTAL METALS AND CYANIDE 

SEDIMENT SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

NO. ASSC. SAMPLE DUP MAX 
SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD 

03501 SD03601 SED 8 ALUMINUM 1250 2430 35% 64% 

BARIUM 1 15.5 1 21 ( 35% ( 30% 1 
BERYLLIUM 1 0 ( 0.13 1 35% 1 200% 
CALCIUM 1 8810 1 10800 1 35% 1 20% 

CHROMIUM 9.2 16.2 35% 55% 

COPPER 23 19.1 35% 19% 
IRON 4310 5080 35% 16% 

LEAD ( 50.6 1 42.2 ( 35% ( 18% 1 
MAGNESIUM 1 342 1 372 1 35% 1 8% 
MANGANESE I 8.7 1 10.9 1 35% 1 22% 

1 MERCURY - 1 0.06 1 0.04 1 35% 1 40% 1 
VANADIUM 1 5.3 1 6.6 1 35% 1 22% 

ZINC I 89 1 75.4 1 35% 1 17% 

TOTAL SAMPLES 25 

DUPLICATES %WITHIN 



TABLE 2 - 24 
TOTAL PETROLEUM HYDROCARBONS 
SEDIMENT SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

I 1 1 NO. ASSC. 1 / SAMPLE/ DUP I MAX I I 
- .  

I 
. 

1 1 I b 

901 15 1 SD05401 I SED 1 12 1 TOTAL PETROLEUM HYDROCARBON( 300 1 233 ( 35% ( 25% 

SDG 
901 00 

90133 ( SD04301 1 SED 1 5 1 TOTAL PETROLEUM HYDROCARBON] 669 1 534 ( 35% ( 22% j 
TOTAL SAMPLES 2 5 

SAMPLE 1D 
SD03601 

MATRIX 
SED 

SAMPLES ( COMPOUND 
8 ITOTALPETROLEUMHYDROCARBON 

CONC. 
226 

CONC 
223 

RPD 
35% 

RPD 
1% 



TABLE 2 - 25 
RADIOLOGICAL NUCLIDES 
SEDIMENT SAMPLE AND DUPLICATE PREClSlON 
NAS JACKSONVILLE RIIFS FOR OU-1 

SDG 

901 00 

SAMPLE ID 

SD03601 

MATRfX 

SED 

SED 

NO. ASSC. 1 I SAMPLE 1 DClP I MAX I I 

TOTAL SAMPLES 25 

SAMPLES 

8 

DUPLICATES 

NUCLIDE CONC. 

Ac-228 1 1410 1 1740 35%] 21% 

CONC RPD RPD 



TABLE 2 - 26 
GCIMS VOLATILE ORGANICS COMPOUNDS 

GROUNDWATER SAMPLE MATRIX SPIKEjMATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-I 

MS = MATRIX SPIKE SAMPLE MW4501 SDG 01 2EB (90073) 

MSD = MATRIX SPIKE DUPLICATE M M S ,J ;Z?$iiiiijjiiii$:@-j jj jijiiic; 
. . . . . . . . , , , , . . . . . . . . . . . . . . 

* DENOTES VALUE NOT WITHIN OA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90072: MWO6601, MW07601 

01 2EB (90073): MW4101, MW4201, MW4501, MW4501 RP, 

MW5201, MW5301, MW5801, MW5901 

90074: MW06601, MW07601 

MS = MATRIX SPIKE SAMPLE MW06101 SDG 90078 

MSD = MATRIX SPIKE DUPLICATE 

' DENOTES VALUE NOT WITHIN CIA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90076: MW04601, MW03901, MW04001, MW08001, MWO8101. MWOl001, MW07001 

MW03501, MW03601, MW04701, MW04801, MW04901, MWO5001. MW05401, 

MW05401 RP 

90078: MWO8201, MWO8301, MWOO901, MWO7OO1, MWO77OJ, MWO6701, 

MW7101 RP, MW07201, MW06101, MW06201 

TOLUENE 76%-125% 13 

CHLOROBENZENE 1 75%-130% 13 



TABLE 2 - 26, CONTINUED 
GCIMS VOLATILE ORGANICS COMPOUNDS 

- GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-I 

MS = MATRIX SPIKE SAMPLE MW00601 SDG 01 7EB (90083) 

MSD = MATRIX SPIKE DUPLICATE 

ERENCE 

VOA COMPOUNDS 

CORRESPONDING SDG" AND ASSOCIATED SAMPLES 

1 ,1 -DICHLOROETHENE 

TRICHLOROETHENE 

BENZENE 

TOLUENE 

90082: MW05501, MW05601, MW05601 RP, MW06001, MW06301, MW06401, 

MW06501, MW07301, MW07401, MW07501, MW05701 

01 7EB (90083): MW07901, MW07901 RP, MW00801, MWOl101, MW03701, 

MW04401, MW06801, MW06901, MW06901 RP, MW07801, 

MW00018TB, MW00601, MW04301, MW03801 

ug/L 1 84 1 86 1 2 

W/L 
us/L 

ug/L 

CHLOROBENZENE uglL 1 90 1 100 1 10 

* DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

- 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

BENZENE 

TOLUENE 

CHLOROBENZENE 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

86 

88 

80 

90082: MW05501, MW05601, MW05601 RP, MW06001, MW06301, MW06401, 

MW06501, MW07301, MW07401, MWO7501, MW05701 . 

01 7EB (90083): MW07901, MW07901 RP, MW00801, MWOl101, MW03701, 

MW04401, MW06801, MW06901. MW06901 RP, MW07801, 

MW00018TE3, MW00601, MW04301, MW03801 

ug/L 

ug/L 

ug/L 

I CYWPOUND (ADVISORY LIMITS 

84 

90 

84 

- -  - -  - I - - 

%R WATER WATER 

2 

2 

5 

107 

105 

107 

107 

104 

107 

0 

1 

0 



TABLE 2 - 27 
SEMIVOLATILE ORGANICS COMPOUNDS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MSD = MATRIX SPIKE DUPLICATE 

2-CHLOROPHENOL ug/L 65 71 9 

i,4-DICHLOROBENZ ENE ug/L 60 64 6 

N-NITROSO-Dl-N-PROP.(l) W/L 70 74 5 
1,2,4-TRICHLOROBENZENE Ug/L 5 8 -66  13 

2,4-DINITROTOLUENE W / L  78 78 0 

PENTACHLOROPHENOL 1 W/L 1 93 99 6 

PYRENE Ug/L 54 5 6 4 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

7 COMPOUND IADVISORY LIMITS I RPD I 



TABLE 2 - 27, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

E DUPLICATE 

RPD = RELATIVE PERCE 

ACENAPHTHENE 

4-NITROPHENOL 

2,4-DINITROTOLUENE 

PENTACHLOROPHENOL 

* DENOTES VALUE NOT WITHIN QA/OC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90076: MW04601, MW03901, MW04001, MWo8001, MWO8101, MW01001, MW07001 

MWO3SO1, MWO3601, MWO4701, MWO4801, MWO4901, MWO5OO1, MWO5401, 

MW05401 RP 

90078: MW00014EB, MWO8201, MW08301, MW00901, MW07001, 

MW7101 RP, MW07201, MW06101, MW06201, MW06701, MW07701 



TABLE 2 - 27, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLERI/FS FOR OU-1 

MS = MATRIX SPIKE 
MSD = MATRIX SPIKE DUPLICATE r SAMPLE MW00601 ~ S D G  017EB 19008 

RPD = RELATIVE PERCENT DIFFERENCE %R %R I %RPD 

SVOA COMPOUNDS 
PHENOL ug/L * I 0  15 1 37 

1,4-DICHLORt 

N-NITA 

1,2,4-TRICHLOROBENZENE *I 7 

4-CHLORO-3-1 

ACENAPHTHENE ug/L *21 *23 9 

4-NITROPHENOL ug/L 23 25 8 

2,4-DINITROTOLUENE ug/L 26 27 4 

PENTACHLOROPHENOL W/L 23 26 14 

- 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90082: MWO5501, MWO5601, MWO56Ol RP, MWO6OO1, MW06301, MWO6401, 

MW06501, MW07301, MW07401, MW07501, MW05701 

01 7EB (90083): MW00801, MWOl101, MW03701, MW07901, 

MW04401, MW06801, MW06901, MW06901 RP, MW07801 

MW00601, MW04301, MWO3801, MW07901 RP 

1 -  COMPOUND 1 ADVISORY LIMITS 1 RPD 1 

.:.:.:.:,:.;:.:.:.:.:.:.:.:.~:.3:.:.:.:.:.:<.:,:.: 
PENTACHLOROPHENOL %-I 03 % ......... :::.; ...i......n..........>.......... :::::::::::<::::>::'"":::::::::::::::::::: ................................................... 50 ...................................................... 
PYRENE 26%-1 27% j ; ; j i i i i i i j i i i i l ~ ~ i g ~ ~ ; ~ ~  ........................... 31 



TABLE 2 - 27, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE MW05601RP SDG 90082 (01 6E) 

M S I MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 1 %R %R 

.PHENOL 
- 

2-CHLOROPHENOL ug/L 71 67 6 

1,4-DICHLOROBENZENE ug/L 60 ' 63 5 

N-NITROSO-Dl-N-PROP.(l) W/L 75 71 5 

1,2,4=TRICHLOROBENZENE ug/L 71 -74 4 

4-CHLORO-3-METHYLPHENOL ug/L 77 77 0 

ACENAPHTHENE ug/L 76 73 4 

4-NITROPHENOL W/L 64 59 8 

2,4-DINITROTOLUENE ug/L 72 73 1 

PENTACHLOROPHENOL ug/L '1 24 '113 9 

PYRENE ug/L 108 95 13 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

01 6E (90082): MWO5501, MW05601, MW05601 RP, MW06001, MW06301, MW06401, 

MWO6501, MWO7301, MWO7401, MWO7501, MW05701 

01 7EB (90083): MW00801, MWO1101, MW03701, MW07901, 

MW04401, MW06801, MW06901, MW06901 RP, MW07801 

MW00601, MW04301, MW03801, MW07901 RP 



TABLE 2 - 28 
PESTICIDES/PGBS 

GFlOUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

CORRESPONDING SDG AND ASSOCIATEDSAMPLES 

MATRIX SPIKE S 

MSD = MATRIX SPIKE DUPLICATE 

= RELATIVE PERCENT DlFF 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 



TABLE 2 - 28, CONTINUED 
PESTICIDESIPCBS 

GROUNDWATER SAMPLE MATRIX SPlKElMATRlX SPIKE DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-1 

MS = MATRIX SPIKE SAMPLE MWOglOl 

MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE I %R 1 %A 1 %RPO 

PEST COMPOUNDS 
gamma-BHC (Lindane) I uglL 1 83 1 85 1 2 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

Heptachlor 

Aldrin 

Dieldrin 

Endrin 

4,4'-DDT 

MS = MATRIX SPIKE SAMPLE M W W O I  SDG 01 7EB (90083) 

MSD = MATRIX SPIKE DUPLICATE 

RPn = RELATIVE PERCENT DIFFERENCE 

. . -  I 

Heptachlor 1 uglL I 94 &8 7 

DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS - 

ug/L 

ug/L 

UglL 

UglL 

UglL 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

73 

65 

80 

87 

51 

~ i e l d r i n  

Endrin 

4,4'-DOT 

90082: MW05501, MW05601, MW05601 RP, MW06001, MW06301, MW06401, 

MW06501, MW07301, MW07401, MW07501. MW05701 

017EB (90083): MW00801, MWOl101, MW03701, MW07901, 

MW04401. MW06801, MW06901, MW06901 RP. MW07801 

MW00601. MW04301, MW03801, MW07901 RP 

C 1 56 R WATER WATER 

79 

72 

82 

89 

69 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

Ug/L 

uglL 

u ~ / L  

8 

10 

2 

2 

*30 

100 

1M) 

97 

1W 

1W 

93 

0 

0 

4 



TABLE 2 - 28, CONTINUED 
PESTICIDESIPCBS 

GROUNDWATER SAMPLE MATRIX SPlKElMATRlX SPIKE DUPLICATES 

NAB JACKSONVILLE RIIFS FOR OU-1 

MS = MATRIX SPIKE SAMPLE MW05601 SDG 016E (90382) 

MSD = MATRIX SPIKE DUPLICATE 

Heptachlor 5 I 
Aldrin u ~ / L  90 92 2 

Dieldrin Ug/L 95 1M) 5 

Endrin UglL 92 96 A 

4.4'-DOT Ug/L 89 83 5 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS - 
CORRESPONDING SDG AND ASSOCIATED SAMPLES 

90082: MW05501. MW05601. MW05601 RP, MW06001, MW06301, MWC6401. 

MW06501, MW07301, MW07401, MW07501. MW05701 

017EB (90083): MWW801. MW01101. MW03701, MW07901. 

MWO4401. MW06801. MW06901. MWOSSOl RP. MWO7801 

MWO0601, MW04301. MWQ3801, MW07901 RP 



TABLE 2 - 29 
TOTAL METALS AND CYANIDE 
WATER AND GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

~ M S  = MATRIX SPIKE SAMPLE SB00009EB LSDG 90065 

MD = MATRIX DUPLICATE SAMPLE SBOOOOQEB MS 1 -  M D 
RPD = RELATIVE PERCENT DIFFERENCE %R 

I ...., .::::. '.., ,.... :.I.:.: ...,.,, : : , .  - 
RPD 

............................... . . . .'.',.?: :+:, ...: :. :: ... :.:.:.:.:.:.,.>:::::.:.:-'.:.:.!.;.;,:.;., 
METALS COMPOUNDS :::<i(.i:i::::a:::::::<ii~,~:::::;:k:$ :ii::;:i:;:;:;:;:;~.~zzjj${Wijjjjjj;~ 1 UNITS .................................................. ,:,:.! ....................... 

'ALUMINUM ug/L 1 102.4 ( NC 

MS = MATRIX SPIKE SAMPLE SB00002FB SDG 90065 
M D  = MATRIX DUPLICATE SAMPLE SB00002F8 M S MD 

I R P ~  = RFI ATIVF PERCENT DIFFERENCE I %R 1 RPD I 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCUUTED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATEO SAMPLES 
90065: SB00009EB, SB00002FB 

+/-CRDL = RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

2 - 4 2  



TABLE 2 - 29, CONTINUED 
TOTAL METALS AND CYANIDE 
WATER AND GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-I 

D = MATRIX DUPLICATE SAMPLE SBOOOIOEB 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPO CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90067: SBoOOl OEB 

S I RPD I COMPOUND (ADVISORY L 

+/-CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 4 3  



TABLE-2 - 29, CONTINUED 
TOTAL METALS AND CYANIDE 
WATER AND GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

(MS = MATRIX SPIKE SAMPLE MW06601 (SDG 90072 I 

LEAD 1 ug/L [ 103.3 1 5.1 

MAGNESIUM I ug/L I NR 11.7 

MANGANESE U~IL 101 .o 14.1 

MERCURY U$/L NR NR 
NICKEL ug/L 103.5 NC 

POTASSIUM I ug/L I N R 4.9 

SELENIUM 1 ug/L 1 76.0 1 200.0 

SILVER 

97.3 

103.4 

MS = MATRIX SPIKE SAMPLE MW07601 SDG 90072 

MD = MATRIX DUPLICATE SAMPLE MW07601 M S M D 
RPD = RELATIVE PERCENT DIFFERENCE %R RPD 

...................................... ;.;.;. ....................................T: 

METALS COMPOUNDS UNITS jljjii~;jj;gg~;iijj ........................................................... :;;;;~$$~~;~~giji;;~jijijl;: j: 

MERCURY ugiL 1 91.9 3.6 

CYANIDE ug/L ] 99.1 NC 

DENOTES VALUE NOT WITHIN GA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AN0 A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90072: MW00003FB, MWOOll EB, MW06601, MW07601 

+I-CRDL = RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

2 - 4 4  



TABLE 2 - 29, CONTINUED 
TOTAL METALS AND CYANIDE 
WATER AND GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE MW04501 SDG 90073 
MD = MATRIX DUPLICATE SAMPLE MW04501 MS MD 

MERCURY ug/L 1 111.6 1 

POTASSIUM- ug/L NR 18.6 
SELENIUM ug/L *64.0 NC 

SILVER ug/L 90.6 2pO.O 

SODIUM ug/L NR 1.2 

THALLIUM ug/L '69.7 NC 

VANADIUM uglL 95.0 9.8 

ZINC u ~ / L  96.7 12.2 

CYANIDE ug/L 98.2 NC 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90073: MW0012EB, MW4IO1, MW4201, MW4501, MWS2Ol. MW5301, MWSBOI, MW5901 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

2 - 4 5  



TABLE 2 - 29, CONTINUED 
TOTAL METALS AND CYANIDE 
WATER AND GROUNDWATER SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE MW03601 SDG 90076 

MD = MATRIX DUPLICATE SAMPLE MW03601 MS M D 
RPD = RELATIVE PERCENY DIFFERENCE 

CHROMIUM I ug/L 1 102.5 1 4.2 
COBALT I ug/L 1 99.0 [ 11.2 

METALS COMPOUNDS 
ALUMINUM 

ANTIMONY 

ARSENIC - <, 

LEAD I ug/L 1 96.1 1 1.3 
MAGNESIUM 1 ug/L 1 NR I 1.4 

BARIUM 

ug/L 

W/L 
ualL 

ug/L 1 94.8 1 0.9 

MANGANESE 

*439 

88.3 
105.6 

BERYLLIUM 

ug1L 1 98.2 1 0.8 

NICKEL I ug/L . 1 112.2 1 NC 

3.6 

NC 

7.9 

ug/L 1 100.5 1 13.0 

POTASSIUM 1 ug/L I NR 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

MS = MATRIX SPIKE SAMPLE MW03501 SDG 90076 
MD = MATRIX DUPLICATE SAMPLE MW03501 MS I MD 

16.1 

VANADIUM 

ZINC 

CYANIDE 

NR MERCURY 

ug/L 

ug/L 

ug/L 

ug/L 

IMS = MATRIX SPIKE SAMPLE MW04601 [SDG 90076 I 

ug/L I NR 

ug/L 
ug/L 

ug/L 

RPD = RELATIVE PERCENT DIFFERENCE 

IMD = MATRIX DUPLICATE SAMPLE MW04601 I MS I MD I 

94.0 

84.6 

NR 

90.5 

%R 

NC 

NC 

1.2 

N C 

93.7 
101.6 

. NR 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A R P D  CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

10.2 

3.6 

NR 

- RPD 

- .~ - - -  

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90076: MW00013EB, MW04601, MW03901, MW04001, MW08001, MW08101, MW01001, 

MW00701, MW03501, MW03601, MW04701, MW04801, MW04901, MW05001, 

MW05101, MW05401, MW05401 RP 

METALS COMPOUNDS 

RPD = RELATIVE PERCENT DIFFERENCE %R 

I COMPOUND IADVISORY LIMITS I RPD I 

................... 
< g ~ : g ! ~ ~ ~ j @ ; ~  ........................................... ;:g;$;@j$a@: 

RPD 

+/- CRDL = RPO Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
2 - 4 6  

MEElCl IRV I ~ m / l  1 1235 1 10.3 

................... .-. :-:'.:.: ... :.:.: .... :.:.. ............................. .".:.:.:.':. .................................................. METALS COMPOUNDS :ji#$;::::<:': ,:,> :.:.:.: .:.:.:.:.:.!.+:,. ............................. .................... ; ........... :.:.:;:.:.:.::: ::.:i:;:;:;:;:;:j:;:j:j:j:j:j:j:j:j:ci::::.j:::: _....... . .  .- 
C V A N I O F  I ua/L 1 89.7 1 NC 



TABLE 2 - 29, CONTINUED 
TOTAL METALS AND CYANIDE 
WATER AND GROUNDWATER SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-1 

MS = MATRIX SPIKE SAMPLE MW06101 SDG 90078 

MD = MATRIX DUPLICATE SAMPLE MWOBlOl MS T MD 
RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 
ALUMINUM I ug/L 1 1513.5 

ANT~MONY ( U ~ / L  1 '68.7 1 200.0 
ARSENIC I ualL 1 '73.2 1 3.6 

BARIUM ug/L 1 100.7 1 1.1 

BERYLLIUM I ualL 1 102.1 1 0.4 

CADMIUM 1 ug/L I 87.7 1 53.3 

CALCIUM 1 ua/L 1 NR I 0.7 - -  - - 
CHROMIUM ug/L 113.9 8.7 

COBALT ug/L 101.8 33.4 

COPPER Ug/L 96.9 8.4 

IRON ua/L 698.1 1.3 

~ t n u  I UQIL I I U . U  1 I .a 

"AGNESIUM W/L . 1 N R I 1 .I 

-- -- -- 

NICKEL U g / ~  1 98.3 1 61.8 

POTASSIUM 1 u ~ I L  I N R 4.4 
SELENIUM uglL 95.0 NC 

SILVER ugIL 98.6 NC - 
SODIUM W/L N R 0.2 

THALLIUM Ug/L 84.2 N C 

VANADIUM ugIL 101.7 6.2 

ZINC UgiL 98.4 7.9 

CYANIDE ug/L 102.0 NC 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90078: MW00014E0, MW08201, MW08301. MW00901. MW07001. MW07101, 

MW07101 RP, MW07201, MW06101, MW06201, MW06701, MWO7701 

I COMPOUND IADVISORY LIMITS I RPD 1 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
2 - 4 7  



TABLE 2 - 29, CONTINUED 
TOTAL METALS AND CYANIDE 
WATER AND GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

D = MATRIX DUPLICATE S 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
90082: MW0001 SEB, MW00016TB, MWO5601, MWO56Ol RP, MWO6301, MWO6401, MWO7301, 

MW07401, MW05701, MW06001, MW06501, MW07501, MW05501 

+I- CRDL = RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

2 - 4 8  



TABLE 2 - 29, CONTINUED 
TOTAL METALS AND CYANIDE 
WATER AND GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-I 

MS = MATRIX SPIKE SAMPLE M W O l l O l  SDG 90083 

MD = MATRIX DUPLICATE SAMPLE MWOl 101 MS I MD 

B A ~ U M  ( uglL I 96.0 I 1.3 

BERYLLIUM I ug/L 1 97.6 ( NC 
CADMIUM 1 ug/L 1 91.3 1 4.9 

CALCIUM I ug/L I NR 1 0.3 
CHROMIUM 200.0 

COBALT 

COPPER 
96.7 19.5 

LEAD 88.8 

MAGNESIUM 0.1 

MANGANESE [ ug/L 1 93.1 1 7.9 
MFRCURY 1 ua lL  I N R I NR 

MS = MATRIX SPIKE SAMPLE MWO79OlRP SDG 90083 

MD = MATRIX DUPLICATE SAMPLE MW07901RP M S M D 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90083: MWOOOli'EB, MW0001 BEB, MW00801, MWOll01, MW03701, MW03801, MW04301, 

MW04401, MW06801. MW06901, MW06901 RP, MW07801, MW07901, MW07901 RP 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 -49 



TABLE 2 - 29, CONTINUED 
TOTAL METALS AND CYANIDE 
WATER AND GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE MW00601 
MD = MATRIX DUPLICATE SAMPLE MW00601 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

RPD = RELATIVE PERCENT DIFFERENCE 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. - 

SOG 90086 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
90086: MW0001 BEB, MW00601, MW03701, MW03801 

M S 

%R 

%R WATER 

M D 
RPD 

METALS COMPOUNDS 

WATER 

,.lii'%:Ei:::::::::i! ,:.;.:.: . . . ..>:......... :.;; .,.",.,,,. -i:"f'F:ii:::.:: ----.-. 
,,......., .:.:+:,:,:,!.: .::: .....,.,.,.,,,.. . . ..?:.::.?:.:.:.:.:.:.:!:!:::::::::::;:; 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

2-50 

'MERCURY U~IL 1 96.1 1 N c 



TABLE 2 - 30 
DISSOLVED METALS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE OU-1 

RPD = RELATIVE PERCENT DIFFERENCE %R RPD 

METALS COMPOUNDS 
MERCURY I 4.1 

MS = MATRIX SPIKE SAMPLE MW07601 

MD = MATRIX DUPLICATE SAMPLE MWTGOI 

DENOTES VALUE NOT WITHIN QA/OC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

SDG 90074 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90074: MW00003FB, MWOOl1 EB, MW06601, MW07601 

MS 

+I- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 5 1  

M D 
- - 



TABLE 2 - 30, CONTINUED 
DISSOLVED METALS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE OW-1 

MS = MATRIX SPIKE SAMPLE MW04.501 

MD = MATRIX DUPLICATE SAMPLE MW04501 

SDG 90075 

MS I M n 
- 

RPD = RELATIVE PERCENT DIFFERENCE I %R I RPD 

METALS COMPOUNDS 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

........................................................................... ....... ..:::. .. <<<;..+ &~.:.i.i.:.;.j, ! '" ; :.:::.:.: i.: ::... :.:.:.I.= 
.:.:.:.:.;:, ~P:'.:.:.':.:::::::::i';iiii 5;:i3:i5:;Bs3:3;:j:j:;:j:j<:jjijjjj:$ 

I ug/L 1 96.6 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

1.6 

ug/L 

ug/L 

ug/L 

MAGNESIUM 

MANGANESE 

MERCURY 

<.....:.....>......................!.!. ! .......... 
6.4 

NC 

26.0 

ug/L 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 

u ~ L  
- ug/L 

NICKEL 

POTASSIUM 

SELENIUM 

...::. >,. ..... ........................ :............ 

678.6 

*58.8 
*64.7 

99.4 

99.2 

N R 

U ~ / L  

ug/L 

ug/L 

SILVER 

ZINC 1 ug/L 98.8 I 2.5 

CYANIDE ug/L I NR N R 

5.9 

6.4 

0.6 

98.9 

97.5 

98.4 

21 7.4 

79.0 

ug/L 

ug/L 

ug/L 

THALLIUM 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

4.6 

9.3 

25.0 

3.3 

11.0 

NR 

98.0 

107.6 

ug/L I 94.3 

U ~ / L  1 '59.2 1 NC 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

2.0 

4.5 

NC 

99.1 

NR 

91.0 

NC 

VANADIUM 1 ug/L 1 92.6 0.8 I 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90075: MW00012E6, MW04101, MW04201, MWo4501, MW04501 RP, MWo5201, 

MW05301, MW05801, MW05901 

2.5 

5.8 

NC 

1.3 SODIUM 

I I A ~ V I S ~ R Y  I  IMITS I RPD 

ugiL I N R 

..................................................... ......... 
ALL COMPOUNDS 75X.1 25% 1 i:i:;:j:;ii2?;;;~;;?i::::::::::: .......!..... ....... :.:.:,:,:,:,;:;:;:;:;I +/-20 OR +/-CRDL 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 5 2  



TABLE 2 - 30, CONTINUED 
DISSOLVED METALS 

GROUNDWATER SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE OU-1 

RPD = RELATIVE PERCENT DIFFERENCE %R 1 RPD 

METALS COMPOUNDS 
ALUMINUM 

MS = MATRIX SPIKE SAMPLE MW05401RP SDG 90077 

MD = MATRIX DUPLICATE SAMPLE MWO54OlRP U S  MD 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

ug/L 

ug/L 
ug/L 

ug/L I 95.7 1 200.0 

COPPER 

LEAD - 
MAGNESIUM 

MANGANESE 

MERCURY 

96.2 

97.5 

NR 

COBALT 

ug/L I 96.4 

SILVER 

0.0 

N C 

0.1 

u a / ~  I 95.6 I 200.0 

u g L  

ug/L 

ug/L 

ug/L 

SODIUM 

THALLIUM 

VANADIUM 

MS = MATRIX SPIKE SAMPLE MW03501 

MD = MATRIX DUPLICATE SAMPLE MW03.507 

NC 

81.4 I 0.1 IRON 

ug/L 1 95.6 

ZINC 

SOG 90077 
MS I M D 

- 
ua/L 

97.0 

NR 

94.9 

NU 

N C 

ug/L 

ug/L 

u ~ I L  

RPD = RELATIVE PERCENT DIFFERENCE %R 1 RPD 

METALS COMPOUNDS 
MERCURY I u ~ L  1 91.8 1 200.0 

200.0 

0.5 

2.7 

NR 

& I 96.8 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NR 

81 .O 

90.0 

19.5 

CYANIDE 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

0.0 

NC 

200.0 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90077: MW0013EB, MW00701, MW01001, MW03501, MW03601, MW03901, 

MW04001. MW04601, MW04701, MW04801, MW04901, MW05001, 

MW5101, MW05401, MW05401 RP, MW08001, MWOBl01 

ug/L I N R 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 53 

NR 



TABLE 2 - 30r CONTINUED 
DISSOLVED METALS 

GROUNDWATER SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE OU-1 

MD = MATRIX DUPLICATE SAMPLE MWO5601 

RPD = RELATIVE PERCENT DIFFERENCE 

IMS = MATRIX SPIKE SAMPLE MW05601 SDG 90081 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CAKUM 

U ~ / L  

Ug/L 

US/L 

ug/L 

CHROMIUM 

ug/L 1 88.6 

Ug/L 1 92.8 I NC 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

96.0 

99.7 

94.5 

97.9 

NC 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

* DENOTES VALUE NOT WITHIN OA/QC ADVISORY LIMITS 

0.2 

NC 

0.2 

NC 

0.2 CALCIUM 

ug/L 

US/L 

ug/L 

US/L 

ug/L 

ZINC 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

W/L [ NR 

a 

ug/L 

ug/L 

ug/L 

ugIL 

ug/L 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90081 : MW0016EB, MW05501, MW05601, MW05601 RP, MW05701. MW06001, 

MW06301, MW06401, MW06501, MW07301, MW07401, MW07501 

NC COBALT 

91.2 

97.1 

93.8 

NR 

92.4 

u ~ / L  1 93.0 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 54 

W/L I 93.3 

84.1 

0.2 

NC 

0.3 

0.2 

NR 

102.0 

'70.8 

NR 

96.9 

3.8 

32.1 

NC 

NC 

0.2 

NC 

NU CYANIDE ug/L [ N R 



TABLE 2 - 30, CONTINUED 
DISSOLVED METALS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE OU-I 

MS = MATRIX SPIKE SAMPLE MW06801 SDG 90084 

MD = MATRIX DUPLICATE SAMPLE MW06801 MS I MD 

'METALS COMPOUNDS 
ALUMINUM 1 
ANTIMONY ug/L 93.5 48.0 

ARSENIC ug/L 102.2 NC 

BARIUM uolL 94.1 0.5 

CADMIUM ug/L 88.5 NC 

CALCIUM ug/L NR 0.8 

CHROMIUM ug/L 94.2 NC 

COBALT ug/L 92.6 NC 

MAGNESIUM uglL 1 NR 0.3 

MANGANESE ug/L I 91.6 3.0 

NICKEL u d L  95.3 N C 

POTASSIUM uglL NR 9.8 

SELENIUM uo/L 7 9 ~ 0  NC 

SILVER ug/L 1 *66.5 [ NC I 
SODIUM u ~ I L  NR 0.4 

THALLIUM ug1L 93.3 NC 

VANADIUM ug/L 87.7 NC 
- -- 

ZINC ug/L 1 94.4 1 6.7 

CYANIDE ug!L I N R N R 

MS = MATRIX SPIKE SAMPLE MWO1101 

MD = MATRIX DUPLICATE SAMPLE MWOllOl 

SDG 90084 

MS I MD 

RPD = RELATIVE PERCENT DIFFERENCE % R 1 RPD 

METALS COMPOUNDS 
MERCURY I ug/L I 94.0 NC 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULAT!ON IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90084: MW00017EB, MW00801, MWOi 101, MW04301, MW04401, MW06801, 

MW06901, MW06901 RP, MW07801, MW07901, MW07901 RP 

I COMPOUND l ADVISORYL~MITS 1 RPD 1 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 5 5  



NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULA_TION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90087: MW00018EB, MW00601, MW03701, MW03801 

TABLE 2 - 30, CONTINUED 
DISSOLVED METALS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATAIX DUPLICATES 

NAS JACKSONVILLE OU-I 

MS = MATRIX SPIKE SAMPLE MW00601 SDG 90087 

MD = MATRIX DUPLICATE SAMPLE MWOOBOl MS 1 MD 

RPD = RELATIVE PERCENT DIFFERENCE 

ALUMINUM 90.7 I 66.0 

ARSENIC ug/L 1 112.0 1 29.3 
I 

BARIUM ug/L 93.7 1.1 

BERYLLIUM Ug/L 95.3 NC 

CADMIUM ug/L 88.9 NC 
- - 

CALCIUM uglL NR 0.3 

CHROMIUM ug/L 93.5 200.0 

COBALT ug/L 91.8 NC 

COPPER Ug/L 96.9 200.0 

113.3 

100.6 

ug/L 91.4 8.9 

MERCURY ug/L 

NICKEL UdL 93.8 NC 

POTASSIUM ug/L NR 1.7 

SELENIUM ug/L 93.0 NC 

SILVER uglL *62.4 NC 

SODIUM Ug/L N R 0.4 

THALLIUM ug/L 113.9 NC 

VANADIUM ug/L 87.5 NC 

ZINC uQlL 1 93.7 3.2 

CYANIDE 1 UglL I N R I NR 

MS = MATRIX SPIKE SAMPLE MW03801 SDG 90087 

MD = MATRIX DUPLICATE SAMPLE MW03801 MS MD 

RPD = RELATIVE PERCENT DIFFERENCE %R RPD 

METALS COMPOUNDS 
MERCURY 1 UglL 113.5 ( NC 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 5 6  



TABLE 2 - 30, CONTINUED 
DISSOLVED METALS 

GROUNDWATER SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE OU-1 

MS = MATRIX SPIKE SAMPLE MW06101 SDG 90079 

MD = MATRIX DUPLICATE SAMPLE MWO6101 MS M D 

RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 
A L U M ~ U M  ug/L 1 114.3 1 0.6 

ANTIMONY 1 UO/L I 99.1 0.5 

BERYLLIUM ug/L 1 100.9 1 200.0 1 
CADMIUM ud'- 89.3 58.8 

CALCIUM u d L  N R 0.0 

CHROMIUM ug/L 99.9 NC 

COBALT ug/L 102.2 11.2 

ETASSIUM ug/L NR 1.4 

SELENIUM ug/L 80.5 NC 

SILVER us/L 100.1 NC 

SODIUM ug/L NR 0.3 

THALLIUM ug/L 92.2 NC 

VANADIUM ug/L 96.8 NC 

ZINC U ~ L  97.5 1.8 

CYANIDE ug/L NR N R 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90079: MW0014EI3, MW00901, MW06101, MW06201, MW06701, MW07001, 

MW07101, MW07101 RP, MW07201, MW07701, MW08201, MW08301 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2-57 



TABLE 2 - 31 
GC/MS VOLATILE ORGANICS COMPOUNDS 
SURFACE WATER SAMPLE MATRIX SPIKE\MATRIX SPIKE DUPLICATES 

- NAS JACKSONVILLE RIIFS FOR OU-I 

SD = MATRIX SPIKE DUPLICATE 

* DENOTES VALUE NOT WITHIN QA/OC ADVISORY LlMlTS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

TOLUENE ug/L ( 97 1 104 1 7 
CHLOROBENZENE I ug/L I 98 1 103 1 5 

+ DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 



TABLE 2 - 32 
SEMIVOLATILE ORGANICS COMPOUNDS 
SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RIIFS FOR OW-1 

MS = MATRIX SPIKE SAMPLE SWO3601 SDG 03501 (901 00) 
M S ..................................... MSO :.:.333:.:.:.:.:.:.;.:+:-):.:.: 

MSD = MATRIX SPIKE DUPLICATE ...... .......... ......................... 

4-TRICHLOROBENZENE 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S.AND ASSOCIATED SAMPLES 

03501 (901 00): SW03501, SW03601, SW03601 RP 

r  ADVISORY LIMITS 



TABLE 2 - 32, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 
SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
MAS JACKSONVILLE RIIFS FOR OU-1 

~ M S  = MATRIX SPIKE SAMPLE SW04301RP (SDG SO133 1 
MSD = MATRIX SPIKE DUPLICATE 

ACENAPHTHENE ug/L I 82 78 5 
4-NITROPHENOL 1 q / L  1 *93 I '90 1 3 

- 

2,4-DINITROTOLUENE ug/L 88 83 6 

PENTACHLOROPHENOL ug/L 99 94 5 
PYRENE u ~ / L  68 65 5 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 



TABLE 2 - 33 
PESTlClDESlPCBS 

SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE AI/FS FOR OU-1 

D = MATRIX SPIKE DUPLICATE 

"DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

MS = MATRIX SPIKE SAMPLE SWOQ301RP SDG 90133 

MS MSD .......................................... MSD = MATRIX SPIKE DUPLICATE .......................................... 

RPD = RELATIVE PERCENT DIFFERENCE ( XR I %R 1 XRPD 

PEST COMPOUNDS 
gamma-BHC (Lindane) '27 , - 

Weptachlor uglL 53 71 '29 

Aldnn ug/L 53 69 '26 

Dieldrin uglL 97 117 '1 9 

Endrin uglL 90 107 17 

4,4'-DDT ug1L ' 85 98 14 

DENOTES VALUE NOT WITHIN QA/OC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 



TABLE 2 - 34 
TOTAL METALS AND CYANIDE 
SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-I 

MD = MATRIX DUPLICATE SAMPLE SW03601 

ua/L 104.2 

ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

CHROMIUM 
COBALT 

COPPER 

IRON 
LEAD 

- 
ug/L 
ua/L 
ug/L 
Ug/L 
Ug/L 
Ug/L 

KGNESIU~ 
MANGANESE 
MERCURY 

uQ/L 
uglL 
Ug/L 
ug/L 

EASSIUM~ 
SELENIUM 

SILVER 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

99.5 

98.5 

100.5 

101.2 

N R 
95.6 

Ug/L 

Ug/L 
uaIL 

SODIUM 
THALLIUM 
VANADIUM 

ZINC 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

23.20 

2.30 
NC 
NC 

3.40 

NC 

98.6 
101.1 

101.8 

96.5 

ugiL 
Ug/L 

ugiL 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

NC 
28.70 

2.50 

200.00 

NR 
98.8 

103.8 

ug/L 
uglL 
ug/L 

ug/L 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

2 -62 

2.90 

1.60 

NC 

N R 
101 .O 

95.5 

4.00 

NC 
NC 

N R 
*39.6 

89.1 
100.1 

2.60 

NC 
NC 

2.00 



TABLE 2 - 34, CONTINUED 
TOTAL METALS AND CYANIDE 
SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SW05401 SDG 901 15 

MD = MATRIX DUPLICATE SAMPLE SW05401 MS MD 

MERCURY 

NICKEL 

MS = MATRIX SPIKE SAMPLE SWOSOOT SDG 901 15 

MD = MATRIX DUPLICATE SAMPLE SW05001 M S M D 
RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 
MERCURY 1 ug/L 1 114.7 1 

MS = MATRIX SPIKE SAMPLE SW05401RP SDG 901 1 5  

MD = MATRIX DUPLICATE SAMPLE SW05401RP M S M D 

I . . . . . . , , 
'ANIDE 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS - 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 15: SWOo021 EB, SW05401 RP, SW05401, SW05001 

+I- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
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TABLE 2 - 34, CONTINUED 
TOTAL METALS AND CYANIDE 
SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

(MS = MATRIX SPIKE SAMPLE SW03801 SDG 901 20 I 

* DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

- 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
901 20: SW03801. SW00023EB 

MD = MATRIX DUPLICATE SAMPLE SW03801 

RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 

+I- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
2 - 64 

CYANIDE I ualL I 91.7 I NC 

MS FAD 
%R 1 RPD 
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TABLE 2 - 34, CONTINUED 
TOTAL METALS AND CYANIDE 
SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

(MS = MATRIX SPIKE SAMPLE SW05701 LSDG 901 18 1 

+ DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

MD = MATRIX DUPLICATE SAMPLE SW05701 
RPD = RELATIVE PERCENT DIFFERENCE 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

- 

M S MD 
%R I RPD 

....... "...'.I ................................ ...................... ................... 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
901 18: SW00022EB. SW05701 

METALS COMPOUNDS UNITS ;~~~;~y:: : : :>~;<~;$# jjj ~~~rX~:;:;:;:p:.:i :(j ....... .:yy:::.3!.: ....................... .:.:.:: :: :::::<:::::.::: 

CYANIDF I ualL I Q6.0 I NC 

......... :2.:.:.:.:.;,:;::<::::::: ..................... .......................... ........................... .I;.. I WATER I 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

2 - 66 



TABLE 2 - 34, CONTINUED 
TOTAL METALS AND CYANIDE 
SURFACE WATER SAMPLE MATRIX SPIKEJMATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SW04301 SDG 90133 

MD = MATRIX DUPLICATE SAMPLE SW04301 MS I MD 

RPD = RELATIVE PERCENT DIFFERENCE I %R RPD 

METALS COMPOUNDS 
,, : ~ : : ; ~ ; ~ ~ ~ j ~ ~ $ ~ g g ~ :  ::;:;;:::::::;::;,:;,;~:>~:(:$<; .................................. !., ............. '.'."'.,..c.,. .............................. ............................................................................................ 

'ALUMINUM Ug/L 108.4 1 11.70 

ANTIMONY Ug/L 107.8 1 NC 
ARSENIC ug/L 1 112.5 1 NC 

BARIUM ug/L 1 107.7 1 2.10 

BERYLLIUM I ug/L 1 109.0 1 N C 
CADMIUM ualL 1 113.4 1 NC 

CALCIUM W/L I NR 1 10.00 

CHROMIUM ualL 1 104.5 1 NC 

COBALT ug/L 1 104.2 1 NC 

COPPER ug/L 1 110.1 1 200.00 - 
IRON ug/L 111.8 17.60 

LEAD Ug/L 82.7 39.30 

MAGNESIUM UglL N R 3.50 

MANGANESE Ug/L 104.1 4.00 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90133: SW00028EB. SW04301, SW04301 RP 

+I- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
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TABLE 2 - 34, CONTINUED 
TOTAL METALS AND CYANIDE 
SURFACE WATER SAMPLE MATRIX SPIKEJMATRIX DUPLICATES 
NAS JACKSONVILLE RIIFS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SW03701 SDG 901 29 
MD = MATRIX DUPLICATE SAMPLE SW03701 M S M D 
RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 
CYANIDE I ualL 1 93.7 1 200.00 

* DENOTES VALUE NOT WITHIN QA/OC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AN0 A RPO CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 29: SW03701. SW00025EB 

CYANIDE I ug/L 1 95.7 

MS = MATRIX SPIKE SAMPLE SW04601 
MD = MATRIX DUPLICATE SAMPLE SW04601 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

SDG 901 23 

MS M D 1 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
901 23: SWO5401, SWO5501, SW00024EB, SWO4601, SW04701 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

2 - 6 8  



TABLE 2 - 34, CONTINUED 
TOTAL METALS AND CYANIDE 
SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NAS JACKSONVILLE RIIFS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SW06101 SDG 90141 
MD = MATRIX DUPLICATE SAMPLE SW06101 MS MD 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. . - -  

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
901 41 : SW06101, SW06201, SW00035EB 

901 47: SWO6OO1, SWO5901, SW00037EB 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

2 - 69 



TABLE 2 - 35 
DISSOLVED METALS 

SURFACE WATER SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

- MS = MATRIX SPIKE SAMPLE SWO4601 SDG 90124 

MD = MATRIX DUPLICATE SAMPLE SW04601 MS MD 

RPD = RELATIVE PERCENT DIFFERENCE %R I RPD .. - - - - 

METALS COMPOUNDS 
ALUMINUM ug/L 93.6 1.5 

8 

ARSENIC ug/L 100.0 0.7 

BARIUM ug/L 93.3 3.8 

BERYLLIUM ug/L 94.2 N C 

CADMIUM ug/L 96.7 ! NC 

CALCIUM I ug/L I NR I r 0 

CHROMIUM ug/L 91.4 NC 

COPPER ug/L 96.9 200.0 

IRON I u a / ~  92.0 I 0.8 . 
I < 

LEAD ug/L * 0 1 N C 

MAGNESIUM ug/L N R 1.4 

MANGANESE ug/L 91 .I  0.2 

MERCURY ug/L NR N R 

NICKEL ug/L 88.6 N C J 
POTASSIUM I ug/L NR 1.4 

SELENIUM ' W/L *60 N C 

SILVER U ~ / L  90.6 N c 
SODIUM ug/L NR 4.0 

THALLIUM ug/L -51.7 NC 

VANADIUM ug/L I 87.8 N C 

ZINC W/L 93.8 10.1 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
2 - 70 



TABLE 2 - 35, CONTINUED 
DISSOLVED METALS 

SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MD = MATRIX DUPLICATE SAMPLE SW05101 

.- 

MANGANESE W/L 92.7 0.1 

MERCURY ug/L NR 1 N R 
NICKEL ug/L 94.0 N C 

POTASSIUM ug/L NR 4.4 

SELENIUM ug/L 121.0 N C 

SILVER ug/L 91.1 N C 

SODIUM ug/L NR I 0.6 

THALLIUM ug/L 1 *74.8 NC 

ZINC ug/L 91.6 7.8 

CYANIDE ug/L I ' .  NR NR 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
2 - 7 1  



TABLE 2 - 35, CONTINUED 
DISSOLVED METALS 

SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SW03601 SDG 90105 

MD = MATRIX DUPLICATE SAMPLE SW03601 Mrl 

CALCIUM ug/L N R &I 

CHROMIUM 1 ug/L 92.2 N C 

COBALT W / L  94.0 N C 

COPPER ug/L 96.4 23.0 
I 

IRON 1 ug/L 94.1 I 0.1 

LEAD ug/L 97.0 13.7 

THALLIUM Ug/L *41.9 200.0 

VANADIUM ug/L 84.3 N C 

ZINC ug/L 94.4 5.7 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BCITH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

I COMPOUND I ADVISORY LIMITS RPn 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
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TABLE 2 - 35, CONTINUED 
DISSOLVED METALS 

SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SW03801 SDG90119 , 

MD = MATRIX DUPLICATE SAMPLE SW03801 MS 1 MD 

RPD = RELATIVE PERCENT DIFFERENCE %R RPD 

METALS COMPOUNDS 
MERCURY 96.1 N C 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCUMTED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

+I- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 73 



TABLE 2 - 35, CONTINUED 
DISSOLVED METALS 

SURFACE WATER SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SW04301 SDG 90135 
MD = MATRIX DUPLICATE SAMPLE SW04301 

RPD = RELATIVE PERCENT DIFFERENCE 1 %R RPD 
METALS COMPOUNDS 
ALUMINUM ug/L 95.8 9.3 

ARSENIC 

CALCIUM ug/L N R 1 4.0 1 

BARIUM 
ug/L 

COPPER 1 

BERYLLIUM I ua/L 102.9 I - NC 
ug/L 

CHROMIUM I ug/L 

113.6 

99.4 I 4.3 

N C 

98.6 

IRON 

N C 

COBALT 

MAGNESIUM 

MANGANESE 

MERCURY 

W/L 

NICKEL 

ua/L 

LEAD 

ug/L 

ug/L 

U~IL 

POTASSIUM 

98,O 

I ug/L 

SILVER 

99.7 

3.4 
ua/L 

NR 

98.3 

81.1 

ug/L 

THALLIUM 

VANADIUM 

ZINC 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

N C 

4.4 

3.5 

N c 
102.5 

SELENIUM I . UUIL 

ug/L 

-. - 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCUIATION IS NOT REQUIRED. 

75.6 

N C 

N R 

93.4 I N C 

SODIUM 

ug/L 

ug/L 

ua/L 

CYANIDE 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

NC 

1.7 
106.0 

1 COMPOUND I ADVISORY LIMITS I RPD 1 

N c 

78.8 

91.6 

99.9 

ug/L I N R 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 74 

5.1 ua/L 

N C 

N C 

N C 

NR 

N R 



TABLE 2 - 36 
TOTAL PETROLEUM HYDROCARBONS 
SURFACE WATER SAMPLE MATRIX SPIKE1 MATRIX DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

3 = RELATIVE PERCENT DlFF 

MS = MATRIX SPIKE SAMPLE SW03607S 
MD = MATRIX DUPLICATE SAMPLE SW03607D 

SHRESULTS I UNITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 
NA DENOTES THAT A DUPLICATE ANALYSIS WAS NOT PERFORMED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 00: SW03601, SW03601 RP, SW03501 

SDG 90100 (03501) 

MS MD 



TABLE 2 - 36, CONTINUED 
-TOTAL PETROLEUM HYDROCARBONS 
SURFACE WATER SAMPLE MATRIX SPIKE/ MATRIX DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE: RECOVERY CALCULATION IS NOT REQUIRED. 
NA DENOTES THAT A DUPLICATE ANALYSIS WAS NOT PERFORMED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 



TABLE 2 - 37 
GCJMS VOLATILE ORGANICS COMPOUNDS 

CONE PENETROMETER WATER SAMPLE MATRIX SPIKE\MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE CW1702RP SDG 90143 

MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE %RPD - 

VOA COMPOUNDS I UNITS [ 1 i, 
I 

TRICHLOROETHENE 1 ug/L 1 102 1 101 1 1 

BENZENE ug/L 107 107 0 

TOLUENE ug/L 106 107 1 

CHLOROBENZENE Ug/L 109 108 1 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

IMS = MATRIX SPIKE SAMPLE CW04402 1 SDG 901 60 1 

RPD = REMTIVE PERCENT DIFFERENCE %RPD ................. ........................................................................... ;;:.:.:.:R.' ...................... ;;; ............... ::.'."':...\. ..................... - ............ ......... .;. .......... .................... VOA COMPOUNDS ."..:... '...... ...: )))):,:,:,,,>: ...................................... U N ITS [z~3~.iSiiii~i:Ii;iizIiiiiij3iiji:iY/aIHiBzH)iijjIjIiiiji3~QWIiiIi2 
1,1 -DICHLOROETHENE ug/L ] 94 1 103 1 9 

TRICHLOROETHENE ug/L 1 95 1 108 1 13 
BENZENE ug/L 1 9 2 .  1 104 1 *12 

TOLUENE 1 W/L ( 91 1 103 1 12 
[CHLOROBENZENE 1 u g / ~  1 99 1 112 1 12 I 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 



TABLE 2 - 37, CONTINUED 
GC/MS VOLATILE ORGANICS COMPOUNDS 

CONE PENETROMETER WATER SAMPLE MATRIX SPIKE\MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

IMS = MATRIX SPIKE SAMPLE CW07701DL 1 SDG 901 76 

MSD = MATRIX SPIKE DUPLICATE 
npn = RFI ATlVF PFRCFNT l7IFFFRENCE , - , ,-- ,. . .- . -. - .  . -- 

VOA COMPOUNDS 
1,l-DICHLOROETHENE ug/L 92 1 93 1 

TRlCHLOROETHENE ug/L 111 1 111 0 

BENZENE ug/L 1 1 0 0  1 1 0 1  ( 1 

TOLUENE I ug/L 1 97 96 I 1 

CHLOROBENZENE ug/L 1 92 92 0 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 76: CWO7701, CWOi'7Ol DL, CWO7801, CWO78Ol DL, CWO78Ol DUP, 
CWO8IO1, CWO!ilOl, CW05102 

MS = MATRIX SPIKE SAMPLE JXCW09001 SDG 901 95 

MSD = MATRIX SPIKE DUPLICATE 

TRICHLOROETHENE I ug/L 1 82 94 1 14 

BENZENE 1 , ug/L ( 1 0 1  104 1 3 

TOLUENE ug/L ( 107 109 2 

CHLOROBENZENE ug/L I 1 1 6  119 3 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

TRICHLOROETHENE - - ( 71%-120% 1 
, I V I Y  I'.. I -  

+ 



TABLE 2 - 38 
GC/MS VOLATILE ORGANICS COMPOUNDS 
SOIL SAMPLE MATRIX,SPIKE\MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SB05001 

MSD = MATRIX SPIKE DUPLICATE 

BEN2 ENE ] ug/Kg [ I 0 1  1 100 1 1 

TOLUENE I ug/Kg I 101 1 98 1 3 

[CHLOROBENZENE ] u g l ~ g  [ 104 1 101 I 3 

* DENOTES VALUE NOT WITHIN OA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90026: SB05001, SB05001 RP 
90027: SB04201,SB04202, SB04601, 5805002 

90028: SB04602, SB05601, SB06401, $807401, SBO83O1, SB08302 

90029: SBO38O1, SB03802, 5805602 

90030: S007402 

90031 : SB04001, 5806402 

90032: SB03601, SB03601 RP, SB03602, SB04002 

* DENOTES VALUE NOT WITHIN OA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90026: SBO~OOI, SB05001 RP 

90027: SB04201, SB04202, SB04601, SB05002 

90028: SB04602, SB05601, SB06401, SB07401, SB08301, S B O ~ O ~  

90029: SBO38O1, SB03802, $605602 

90030: $807402 

90031 : SB04001, SB06402 

90032: SB03601, SB03601 RP, $803602, SB04002 



TABLE 2 - 38, CONTINUED 
GC/MS VOLATILE ORGANICS COMPOUNDS 
SOIL SAMPLE MATRIX SPIKE\MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SB06801 SDG 90065 

MSD = MATRIX SPIKE DUPLICATE 

VOA COMPOUNDS 
1 ,I -DICHLOROETHENE 
TRICHLOROETHENE 11 1 

PH~ROBENZENE 11 
DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90065: SB06801, SB06801 RP, SB06403 

90067: $805701, 5806501 

CORRESPONDlNG SDG'S AND ASSOCIATED SAMPLES 

SDG 03801 

90029: SBO38O1, S003802, SB05602 

90030: 5807402 

90031 : SB04001, Si306402 

90032: SB03601, SB03601 RP, SB03602, Sf304002 



TABLE 2 - 39 
SEMIVOLATILE ORGANICS COMPOUNDS 
SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-I 

(PYRENE 93 I 93 0 J 

* DENOTES VALUE NOT WITHIN QA/OC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90026: SB05001, SB05001 RP 
90027: SBO42O1, 5804202, SBO46O1, S005002 , 

90028: SB04602, SBO56O1, SBO6401, SBO74O1, 58O83OIv S606302 

90029: SB03801, $003802, SB05602 

90030: SB07402 

90031 : SB04001, SB06402 

90032: $003601, SB03601 RP, SB03602, SB04002 



TABLE 2 - 39, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 

SOIL SAMPLE MATRIX SPIKE/MAtRlX SPIKE DUPLICATES 

- NAS JACKSONVILLE RIIFS FOR OU-I 

MS = MATRIX SPIKE SAMPLE SB06401 SDG 02EB (90027) 

M S MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE %R I %RPD 

SVOA COMPOUNDS 
PHENOL 52 52 0 

1 ,2,4-%CHLOROBENZENE ug/Kg 50 50 0 

4-CHLoRO-3-METHYLPHENOL W K g  65 72 10 

ACENAPHTHENE ug/Kg 60 65 8 

4-NITROPHENOL w / K ~  . 65 62 5 

2,4-DINITROTOLUENE ug/Kg 65 70 7 

PENTACHLOROPHENOL udKg 76 79 4 

PYRENE W K g  65 70 7 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90026: SB05001, SB05001 RP 

90027: SBO42OI, $604202, SBO46Ol, SB05002 

90028: S804602, S605601, $806401, SB07401, $808301, SB08302 

90029: SB03801, SB03802, SB05602 

90030: 5807402 

90031 : SB04001. SB06402 

90032: SB03601, 5803601 RP, $803602, $804002 



TABLE 2 - 39, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 

SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SB03601 SDG 03801 

1 MSD = MATRIX SPIKE DUPLICATE MS 

- - 

PHFNOL 

1,2,4-TRICHLOROBENZENE ug/Kg 83 58 8 

4-CHLORO-3-METHYLPHENOL ug/Kg 75 64 16 

ACENAPHTHENE ug/Kg 74 63 16 

4-NITROPHENOL ' J W g  68 61 11 

2,4-DINITROTOLUENE ug/Kg 74 63 16 

PENTACHLOROPHENOL W/Kg 7 1 64 10 
- -- 

~ Y R E N E  1 ug/Kg ] 84 68 1 21 1 
+ DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SOG'S AND ASSOCIATED SAMPLES 

SDG 03801 

90029: $803801, 5803802, SB05602 

90030: $807402 

90031 : $804001, SB06402 

90032: 5803601, SB03601 RP, SB03602, $604002 



TABLE 2 - 39, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 

SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-1 

RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 

SVOA COMPOUNDS 
PHENOL "92 '94 2 

MS = MATRIX SPIKE SAMPLE 5806801 

MSD = MATRIX SPIKE DUPLICATE 
SDG 90065 

I MS 

1 F4-TRICHLOROBENZENE 

4-CHLORO-3-METHYLPHENOL 

ACENAPHTHENE 

4-NITROPHENOL 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

2,4-DINITROTOLUENE 
PENTACHLOROPHENOL 

PYRENE 

90065: SB06801, SBO6801 RP, SB06403 

90067: SBO5701, SB06501 

W/Kg 

4 I K g  

ug/Kg 

ug/Kg 

* DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

ug/Kg 

ug/Kg 

u g / b  

82 

89 

75 

106 

8.9 

89 

80 

H 

92 

77 

109 

0 

3 

3 

3 
'90 

93 

85 

2 
4 

6 



TABLE 2 - 40 
PESTICIDESIPCBS 
SOIL SAMPLE MATRIX SPIKEIMATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RIIFS FOR OU-1 

~ M S  = MATRIX SPIKE SAMPLE SB05001 ISDG 4 0 2 6  1 
1 MSD = MATRIX SPIKE DUPLICATE L ! 5  

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

90026: SBY5MI1 , SB05001 UP 

90327: 5804201. SB4202, SB04601. S805M)Z 

90028: S804602, SB05601, SB06401. 5807401, SB08301, $808302 

90029: $803801, SBoW2, S805602 

90030: SF07402 
90031: SBO4001, SB06AO2 
90032: SB33601, SB03601 RP, 5803602, 5804002 

MSD = MATRIX SPlKE DUPLlC 

*DENOTES VALUE NOT WITHIN OA/OC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

90026: SB05001, SBOSWI RP 
90027: S804201, SBY4202. S804601. S805002 

90028: SB04602, SB05601, 5806401, S80740i, 5808301, S808302 

9002'3: $603801, S803802. $805602 
90030: $807402 
90031: 5804W1. $806402 
90032: 5803601, S803601 RP, $803602, 5804002 



". . 

TABLE 2 - 40, CONTINUED 
PESTICIOES/PCBS 

SOIL SAMPLE MATRIX SPIKEIMATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-1 

MS = MATRIX SPIKE SAMPLE $803601 SDG 03801 

MSD = MATRIX SPIKE DUPLICATE US I MSD ".~.~'"'".''........ 0" :.:.;<.:.!.:.!.!.! ... ...................... ................................. 
RPD = RELATIVE PERCENT DIFFERENCE 

PEST COMPOUNDS 
gamma-BHC (Lmdane) [ uglKg ] 78 1 78 I 

, - . -  , 
Endrin I W K g  1 49 1 -40 1 20 

4,4'-DDT I 4 l K g  1 87 1 79 1 2 

' DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

Heptachlor 
Aldrin 
Dieldrm 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

SDG 03801 

ug/Kg 1 73 

ug/Kg I "0 
ualKa 1 91 

90029: SB03801, 5803802, SB05602 
90030: S807402 

90031 : $804001, SB06402 

90032: SB03601. 5803601 RP, 5803602, SBO4OO2 

RPD = RELATIVE PERCENT DIFFERENCE 

68 

'0 

100 

7 

0 
9 

I~ .~ ' -DDT 1 ug/Kg 1 96 1 102 1 6 I 
* DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

Heptachlor 86 88 2 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

Aldnn 

Dleldrin 
Endrin 

90065: 5806801, SB06801 RP. S806403 

90067: 5535701, S806501 

uglKg 

uglKg 
u g / b  

'87 

89 

99 

89 

95 
106 

2 

7 

7 



TABLE 2 - 41 
METALS AND CYANIDE 
SOIL SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NAS JACKSONVILLE RIIFS FOR OU-1 

IMS = MATRIX SPIKE SAMPLE 03601 (SDG 03801 

MD = MATRIX DUPLICATE SAMPLE 03601 

RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 
ALUMINUM MG/KG NR '35.8 

ANTIMONY MG/KG ' 5 6  NC 

 ARSENIC I MGlKG 1 82.8 1 200~0 1 
L 

~- ~ 

BARIUM I MG/KG 1 93.7 1 40.0 
BERYLLIUM I MGlKG I 84 0 1 1 0  

ICADMIUM I MGIKG 1 92.0 1 *200 I 

+ DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

COMPOUND  ADVISORY LIMITS .............. .................................................................................... RPD 
............................. ......................................... > ............... .............................................. ....................................................................... '7!??! ......................................... ....................... 
.;,A; .....,......,;..... ............................ . : %RSOlL 

ALL COMPOUNDS 75%-125% 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 87 



- - 
TABLE 2 - 41, CONTINUED 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

(MS = MATRIX SPIKE SAMPLE SB05001 SDG 90026 

- 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

2 - 88 



TABLE 2 - 41, CONTINUED 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

IMS = MATRIX SPIKE SAMPLE 5806401 ISDG O2EB I 
MD = MATRIX DUPLICATE SAMPLE SB06401 
RPD = RELATIVE PERCENT DIFFERENCE - - - . . . . - - . . . - - --  

METALS COMPOUNDS 
lALUMlNUM I MGlKG I NR 1 1.8 1 
ANTIMONY ] MG/KG I 76.4 1 NC 
ARSENIC I MGlKG 1 '60.2 1 200.0 - 

BARIUM I MGIKG 1 94.5 1 16.7 
BERYLLIUM I MGlKG 1 90.0 1 NC 

CADMIUM I MGIKG 1 88.0 1 NC 
CALCIUM I MG/KG I NR 0.3 

COBALT MGIKG 92.0 NC 

COPPER MG/KG 98.4 NC 
IRON MGlKG NR * 5 5 4  

-- r 1 MGlKG I "125.7 1 *20.2 1 
MAGNESIUM I MGIKG I N R 2.8 
MANGANESE 1 MGIKG I 98.8 I 66.7 

MERCURY MGIKG 81.3 NC 

NICKEL MGIKG 92.6 NC 

POTASSIUM MGIKG NR NC 

SELENIUM I MGIKG 1 75.1 1 NC 
SILVER I MGIKG 1 80.0 1 N C 

SODIUM I MGIKG I N R 2.9 

THALLIUM I MGIKG 1 95.8 1 NC 
 VANADIUM 1 MGlKG 1 93.2 1 66.7 1 
ZINC MG/KG 1 115.2 1 23.3 

CYANIDE MGIKG I '0 NC 

* DENOTES VALUE NOT WITHIN QAICIC ADVISORY-LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

+/- CRDL = RPD Limit applicable only on  values 5 times the Contract 

Required Detection Limit (CRDL) 

2 -89 



-. 

TABLE 2 - 41, CONTINUED 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

(MS = MATRIX SPIKE SAMPLE SB06801 ~ S D G  9 0 0 ~  I 

SODIUM NR 1.8 

T H A I  I II IM I MGlKG 1 92.1 NC 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90065: $806801, 5806801 RP, SB06403 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 -90 



TABLE 2 - 42 
GC/MS VOLATILE ORGANICS COMPOUNDS 

SEDIMENT SAMPLE MATRIX SPIKE\MATRIX SPlKE DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-I 

VOA COMPOUNDS 
1 ,I -DICHLOROETHENE I ug/Kg 1 104 ( 109 1 5 

MS = MATRIX SPIKE SAMPLE $003607 

MSD = MATRIX SPIKE DUPLICATE 

BENZENE ( ug/Kg 1 88 ( 88 1 0 I 

SDG 03501 (901 00) 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

M s 

TOLUENE ( ug/Kg 1 86 [ 88 1 2 
CHLOROBENZENE I ug/Kg 1 95 1 95 1 0 

(03501) 901 00: SD03501, SD03601, SD03601 RP, SD04801, SD05201, SD05301 

.............. ............................ ..):.:.:.>)>:....:..:.. 
MSD gi~i~iiiig$ji;ji.~;g~;;;;;; 

a 

MS = MATRIX SPIKE SAMPLE S004301RP SDG 90133 

MSD = MATRIX SPlKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

VOA COMPOUNDS 
1,l -DICHLOROETHENE 

TRICHLOROETHENE 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

* DENOTES VALUE NOT WITHIN OAjOC ADVISORY LIMITS 

BENZENE 

TOLUENE' 

CHLORORENZENE 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

I BENZENE 

WKg '  

ug/Kg 
ualKa 

TOLUENE 1 59%-139% 21 

CHLOROBENZENE 1 60%-133% 2 1 

109 

116 

106 

109 

114 

109 

0 

2 

3 



TABLE 2 - 43 
SEMIVOLATILE ORGANICS COMPOUNDS 

SEDIMENT SAMPLE MATRIX SPIKEIMATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE OU-I 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

03501 (901 00): $003501, SD03601, 5003601 RP, SD04801, SD05201, 5005301 



TABLE 2 - 43, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 
SEDIMENT SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE OU-1 

DENOTES VALUE NOT WITHIN OA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 



TABLE 2 - 44 
PESTICIDESIPCBS 

SEDIMENT SAMPLE MATRIX SPIKEIMATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RllFS FOR OU-1 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

- - - - - -. - - - - ... . .  . . . .  ..- . . . .  . . -  

PEST COMPOUNDS 

MS = MATRIX SPIKE SAMPLE SD04301RP 

MSD = MATRIX SPIKE DUPLICATE 
RPn = RFI ATlVF PFRCFNT nIFFERENCE 

(gamma-BHC (Lindane) I uglKg 1 78 1 86 1 10 I 

SDG 90133 

MSD 
.....:.. : "..'... """ .........::....... : ......... ................................. MS :'.:.:.:.:.:.:.:.:.:.:.:.?:.>. ....................................... 

%R I %R I %RPO 

+ DENOTES VALUE NOT WITHIN OAlOC ADVISORY LIMITS 

~ e ~ t a c h l o r  

Aldrm 

Dieldrin 

Endrin 
44'-DDT 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

90109: SD03401, S005101, SD05601 

901 15: SWSOOI , SD05401. SD05401 FIP 
901 18: SO05701 

90120: SO03801 

901 23: SD04701, SD05501, SD04501, SD04601 

901 29: S003701. SD03901 

90133: SD04301, SW4301RP 

90141: SD06101, SD06201 

90147: SD06001. SD05901 

W K g  

W/Kg 

uglKg 

ug/Q 
ug/Kg 

I COMPOUND IAOVISORY LIMITS 

76 

89 

91 

80 

00 

77 

94 

97 

83 

83 

1 

5 

6 

4 

4 



TABLE 2 - 45 
METALS AND CYANIDE 

SEDIMENT SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE R I F S  FOR OU-1 

MS = MATRIX SPIKE SAMPLE SDW801 SDG 901 M3A 

MD = MATRIX DUPLICATE SAMPLE SO03601 MS MD 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 

NR DENOTES THATA MATRIX SPIKE RECOVERY CALCULATION IS NOT REWIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90100: $003501, SW3601, SD03601 RP, SD04801, SD05201, SW5301 

90109: SD03401, SD05101. SD05601 

901 15: SD04901, SD05C-31, SD05401, SD05401 RP 

901 18: SD05701 

90129: SD03701. SD03901 

90133: SD04301, SD04301RP 

90136: SD04101. SD04201 

901 38: SDOdOOt , S W58Ot 

+I- CRDL - RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 95 



TABLE 2 - 45, CONTINUED 
METALS AND CYANIDE 

SEDIMENT SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SD03601 SDG 901 W 

MD = MATRIX DUPLICATE SAMPLE SD0.3601 MS I MD 

RPD = RELATIVE PERCENT DIFFERENCE 

 CYANIDE I m g l ~ g  I 97.1 NC I 
DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING 8DG'S AND ASSOCIATED SAMPLES 

901 00: S003501. SDO3601, SDO36Ol RP. SDO48Oi. SDO5201, SD05301 

MS == MATRIX SPIKE SAMPLE SDOSOOl 

MD = MATRIX DUPLICATE SAMPLE 5005001 

RPD = RELATIVE PERCENT DIFFERENCE 

MS MD 

%R I RPD -- - - - - 

METALS COMPOUNDS 

MS = MATRIX SPIKE SAMPLE SD0541 SDG 90115 

MD = MATRIX DUPLICATE SAMPLE SD05401 

-- -- 

MERCURY 105.3 83.4 

DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCUUTED 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

COMPOUND IADVISORY LIMITS I RPD I 

+I- CRDL = RPD Limit applicable only on values 5 ttmes the Contract 

Required Detection Limit (CRDL) 

2 - 96 



TABLE 2 - 45, CONTINUED 
METALS AND CYANIDE 

SEDIMENT SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RI(FS FOR OU-I 

 MATRIX SPIKE SAMPLE SD0380l SDG 90120 

MD = MATRIX DUPLICATE SAMPLE SD(MBO1 MS MD 

RPD = RELATIVE PERCENT DIFFERENCE # R  RPD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

METALS COMPOUNDS UN ITS , : ~ $ $ g ; ~ g ~ $ ~ ~ $ i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

CYANIDE 1 w / ~ g  94.1 NC 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REOUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

I COMPOUND IADVISORY LIMITS I RPD 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 97 





TABLE 2 - 45, CONTINUED 
METALS AND CYANIDE 

SEDIMENT SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE RllFS FOR OU-I 

IMS = MATRIX SPIKE SAMPLE SD04301 SDG 90133A 

MATRIX DUPLICATE SAMPLE SD04301 L M S  MD = MD 

RPD E RELATIVE PERCENT DIFFERENCE %R I RPD 
....... 
; ........... :<.:.:.:. i:..::.ii:.::: +<: .:.:.:.: ........... :.:.:.:.:-:.: .: ? :.:.:.xx ........... ........... ............... METALS C O M P n U N D S  ............................................................................ \\ .........>.... :. \.*:.:.:.:.:-:.:.:. .................................................................................. .- ----.. - - ~ - ................................ .7, ....................... 

- 
ALUMINUM I mg/Kg 1 N R I 4.6 

ANTIMONY 1 mglKg 1 88.1 NC 

ARSENIC mglKg 99.0 8.2 

BARIUM mg/Kg 93.9 14.1 

BERYLLIUM mglKg 93.8 13.6 
1 

CADMIUM mg/Kg 91.9 NC 

CALCIUM 9 1 %  N R 4.3 

CHROMIUM mg/Kg 97.1 14.4 

DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONOING SDG'S AND ASSOCIATED SAMPLES 

SD03501. S W36Ol. SO03601 RP, 5004801. 5005201. S W53Ol 

SW34O1, SDO5lO1, 5005601 

SD04901. S W5OOl. SDO5401 , SD05401 RP 

SD05701 

SD03701. SW3901 

SW4301, 5004301 RP 

SD04101. $DO4201 

SDO4W1. SW5801 

+/- CROL = RPD Limit applicable only on values 5 Urnes the Conkact 

Required Detection Limit (CRDL) 

2 - 99 



TABLE 2 - 45, CONTINUED 
METALS AND CYANIDE 

SEDIMENT SAMPLE MATRIX SPIKUMATRIX DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-1 

RPD = RELATIVE PERCENT DIFFERENCE I %R RPD 

ETALS COMPOUNDS 

MS = MATRIX SPIKE SAMPLE SD04301 SDG 90133 

MERCURY I rnglKg 1 113.5 1 7.1 

CYANIDE 1 m g / ~ g  1 98.8 NC 

* DENOTES VALUE NOT WITHIN OAIQC ADVISORY LIMITS 

MD = MATRIX DUPLICATE SAhfPLE $1704301 MS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

MD 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

+/- CRDL = RPO Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2-100 



TABLE 2 - 45, CONTINUED 
METALS AND CYANIDE 

SEDIMENT SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-1 

I M S  = MATRIX SPIKE SAMPLE SD04501 SDG 90123 I 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REOUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

+I- CRDL = RPO Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 -  101 



TABLE 2 - 45, CONTINUED 
METALS AND CYANIDE 

SEDIMENT SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SD0370l SDG 90129 

MD = MATRIX DUPLICATE SAMPLE SD03701 MS M D 

RPD = RELATIVE PERCENT DIFFERENCE %R 1 RPD 

METALS COMPOUNDS .......................................... :.;:::<<:;.>::;:::::::::::::::::::,::::::::. ........................... :.:.;.;.;.:.:.:.:. .................................................... .............................................. ::<::::;::::;::::::::::::::::::::::::<:::" 

CYANIDE 1 mg/Kg I 99.6 NC 
DENOTES VALUE NOT WITHIN QPu'QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REWIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

+/- CRDL = RPD Limit applicable m l y  on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 -  102 



TABLE 2 - 45, CONTINUED 
METALS AND CYANIDE 

SEDIMENT SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE R I F S  FOR OU-1 

MS = MATRIX SPIKE SAMPLE SD04101 SDG 90136 

MD = MATRIX DUPLICATE SAMPLE S004101 MS 1 M D 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

I COMPOUND IADVISORY LIMITS 1 RPD 1 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 - 1 0 3  



TABLE 2 - 45, CONTINUED 
METALS AND CYANIDE 

SEDIMENT SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-1 

~ M S  = MATRIX SPIKE SAMPLE SDOgDOl ~ S D G  90147 1 
JMD = MATRIX DUPLICATE SAMPLE sDosmI MS MD 

CADMIUM 

CALCIUM 

CHROMIUM 100.9 

COBALT 93.3 

COPPER 90.6 

IRON 

RPD = RELATIVE PERCENT DIFFERENCE 

ARSENIC 

BARIUM 

BERYLLIUM 

DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

%R 1 RPD 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REOUIRED. 

................... 
METALS COMPOUNDS u N 1 TS gg~~gi;j$g~~;<gi;;i;@ .................................. #a;- A+:.: ......... : ......... 

... "."."... NR I 3.9 

mg/Kg 

mglKg 

d K g  

+I- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2 -  104 

92.5 

g4.2 

94.8 

7.4-- 

9.0 

0.0 



TABLE 2 - 46 
TOTAL PETROLEUM HYDROCARBONS 
SEDIMENT SAMPLE MATRIX SPIKE/ MATRIX DUPLICATES 
NAS JACKSONVILLE RIIFS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SD0350 1 S SDG 901 00 (03501) 

MD = MATRIX DUPLICATE SAMPLE SD03501D M S 1 M D 
. .. RPD = RELATIVE PERCENT DIFFERENCE %R RPD 

TPH RESULTS 
TOTAL PETROLEUM HYDROCARBONS mg/Kg I 101.5 1 1 .O 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES - 

901 00 (03501): SD03501, SD03601, SD03601 RP, SD04801, SD05201, SD05301 

MS = MATRIX SPIKE SAMPLE SD0450 IS SDG 90123 
MD = MATRIX DUPLICATE SAMPLE SD045OlD M S 1 M D 
RPD = RELATIVE PERCENT DIFFERENCE I %R I RPD 

TPH RESULTS 
TOTAL PETROLEUM HYDROCARBONS mg/Kg 1 96.3 I 2.5 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

- 
CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 
NA DENOTES THAT A DUPLICATE ANALYSIS WAS NOT PEAFORMED. 

COMPOUND l ADVISORY LIMITS IRPD I 
. . . . . . . . . . . . . , , , , , , . . . . .........,. 

%R WATER { ~ @ @ j j : i : $ ~ $ ~ ~ ~ ~ ~  . . .,., WATER .............................................. 



TABLE 2 - 46, CONTINUED 
TOTAL PETROLEUM HYDROCARBONS 
SEDIMENT SAMPLE MATRIX SPIKE/ MATRIX DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SD0430IS SDG 90133 
MD = MATRIX DUPLICATE SAMPLE SD04301D M S MD 
RPD = RELATIVE PERCENT DIFFERENCE 

..... 
%R RPD 

:: ::<: ......................................... "::.:.:->;->:':.:'>:':'!.:.:.;!::::::::::::::::::: 
TPH RESULTS .:.:.:k:::k:::jgsi:<<<A.sj:j:j:j:j:j:j: ::::::$?s<:j:;:j:j:x:>j:j:j:::::::::i::.:i:::: :............... . . . . . . , , . ....... , . . -::: . . . . .;:. . :+:,:,:,:,:,:,:,: s:::<<;:j::::::::::::::::j-::::k:j::A::::: 

TOTAL PETROLEUM HYDROCARBONS mg/Kg 1 *75.8 1 8.1 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

(MS = MATRIX SPIKE SAMPLE SD0430 1s # SDG 901 33 1 

# HIGH LEVEL SPIKE 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 
NA DENOTES THAT A DUPLICATE ANALYSIS WAS NOT PERFORMED. 



2-26 through 2-30 for the groundwater matrix, Tables 2-31 through 2-36 for the 
surface water matrix, Table 2-37 for the cone penetrometer water matrix, 
Tables 2-38 through 2-41 for the surface soil matrix, and Tables 2-42 through 
2-46 for the sediment matrix. 

In addition, to assess whether instrument calibration for volatile, semivola- 
tile, and pesticide/PCB analytical methods resulted in non-compliant duplicate 
precision, tables were made of calibrations for each sample delivery group 
(SDG) which exhibited non-compliant calibrations. These are included in 
Appendix A. To assess potential non-compliance caused by physical and/or 
chemical interferences and indicated by non-compliant serial dilution results, 
tables were made of serial dilution results for each matrix. Serial dilution 
results are presented in Appendix B. The results can be found in Table B-1 

. .- 
for total metals in the groundwater matrix, Table B-2 for dissolved metals in 
the groundwater matrix, Table B-3 for total metals in the surface water 
matrix, Table B-4 for dissolved metals in the surface water matrix, Table 5-5 
for the surface soil matrix and Table B-6 for the sediment matrix. 

I A 

2.1 Groundwater Matrix 

The assessment of groundwater matrix environmental samples and associated 
duplicates for precision is provided in Tables 2-1 through 2 - 6 .  No target 
compounds were detected in either the water samples or associated duplicates 
for the GC/MS Volatiles (Table 2-1). Therefore, no precision assessment based 
on field duplicate reproducibility was possible for this parameter. 

The assessment of precision based on the reproducibility of results between 

a matrix spike and matrix spike duplicate (organic fractions), or matrix 
duplicate (metals fraction) pairs are provided in Tables 2-26 through 2-30. 
The reproducibility for M S / M s ~ / ~ D , p a i r s  was acceptable for the GC/MS Volatile 
fraction and for the Dissolved Metals fraction. 

The GC/MS semivolatile analysis of the field samples MW4501, MW05401, MW05601, 
MW06901, and MW07901 and their associated duplicates exhibited positive 
results for the compound bis(2-ethylhexy1)phthalate in the sample and/or the 
associated duplicate. The compound was detected below the compound CRQLs in 
the original sample and/or the field duplicate. This compound exceeded the 
maximum RPD for waters in each of the samples (Table 2-2). The non-compliance 
can be attributed to the low concentrations detected in the samples and that 
the compound is a common laboratory contaminant. Assessment of the initial 
and continuing calibration criteria for the compound exhibiting a non-compli- 
ant RPD indicates that the system was "in-control" (Appendix A, Table A-2). 

The semivolatile analysis of the MS/MSD pair for sample MW00601 exhibited one 
(1) compound, 1,4-dichlorobenzene, with an RPD slightly above the acceptable 
criteria (Table 2-27). The non-compliance could be attributed to laboratory 
inconsistencies, i.e., spiking error or an inaccurate spiking solution. Based 
on the assessment of other QC criteria, the non-compliance did not result in 
qualification of the sample data. 

The pesticides/PCB analysis of the field duplicate pair MW04501 exhibited a 
non-compliant RPD for the only compound detected, Dieldrin. The compound was 



detected below the CRQL in both the original sample and its associated 
duplicate (Table 2-3). The non-compliance can be attributed to the low 
concentration detected. Assessment of the initial and continuing calibration 
criteria for the compound--exhibiting a non-compliant RPD indicates that the 
system was "in-control" (Appendix A, Table A - 3 ) .  

The pesticide/PCB analysis of the MS/MSD pair of sample MW06101 exhibited a 
non-compliant RPD for the compound 4, 4'-DDT (Table 2-28) . The non-compliance. 
can be attributed to laboratory inconsistencies as evidenced by the eighteen 
percent (18%).difference in spike recoveries between the MS and the MSD. 
(Accuracy based on MS/MSD recoveries is discussed in Section 3). Based on the 
assessment of other Qc criteria, the non-compliance did not result in qualifi- 
cation of the sample data. 

Seventeen (17) of the twenty-one (21) total metals target analytes detected in 
the field sample and/or the associated duplicate in the total metals analysis 
of sample MW04501 exhibited non-compliant RPDs (Table 2-4, page 2-5). The 
analytes exhibiting non-compliant RPDs were aluminum, antimony, arsenic, 
barium, beryllium, chromium, cobalt, copper, iron, lead,magnesium, manganese, 
mercury, nickel, potassium, vanadium and zinc. The analytes antimony and 
cobalt were detected at concentrations less than the CRDLs in both the 
original sample and the field duplicate. The analytes arsenic and copper were 
detected at concentrations less than the CRDLs in the field duplicate. 
Mercury was detected in the original sample but not in the field duplicate. 
The non-compliance for the analytes antimony, arsenic, cobalt, mercury, and 
copper can be attributed to the low concentrations detected. The non-compli- 
ance for the analytes aluminum, barium, beryllium, chromium, iron, lead, 
magnesium, manganese, nickel, potassium, vanadium, and zinc could be attribut- 
ed to field and/or laboratory inconsistencies. The concentrations in the 
original sample were, in all casqs, significantly higher than in the field 
duplicate sample. This could indicate inconsistent field sampling technique. 
Assessment of the serial dilution criteria for the non-compliant compounds 
indicates that they were "in-control" (Appendix B, Table 8-1). 

Ten (10) of the twenty-one (21) target analytes detected in the field sample 
and/or the associated duplicate in the total metals analysis of sample MW05401 
exhibited non-compliant RPDs (Table 2-4, page 2 - 5 ) .  The analytes exhibiting 
non-compliant RPDs were aluminum, beryllium, cadmium, chromium, lead, mercury, 
nickel, selenium, silver and zinc. The analytes beryllium, nickel, and 
selenium were detected at concentrations below the CRDLs in both the original 
sample and the duplicate. The analytes cadmium and silver were detected in 
the original sample, but not in the field duplicate sample. The non-compli- 
ance for the analytes beryllium, nickel, selenium, cadmium, and silver can be 
attributed to the low concentrations detected. Negative bias for the analyte 
lead was noted in the preparation blank associated with the field duplicate 
(Table 4 - 15). (Representativeness based on blank contamination is discussed 
in Section 4.) The non-compliance for the analyte lead can be attributed to 
instrument anomalies. The non-compliance for the analytes aluminum, chromium, 
mercury and. zinc could be attributed to field and/or laboratory inconsisten- 
cies. Assessment of the serial dilution criteria for the non-compliant 
analytes indicates that they were "in-control" (Appendix B, Table B-1). 



Four (4) of the nineteen (19) target analytes detected in the field sample 
and/or the associated duplicate in the total metals analysis of sample MW07101 
exhibited non-compliant RPDs (Table 2-4, page 2-6). The analytes exhibiting 
non-compliant RPDs were arsenic, cobalt, lead and selenium. All of the non- 
compliant analytes were detected at concentrations below the CRDLs in the 
field sample and/or the duplicate. Cobalt and selenium were detected in the 
duplicate sample at concentrations below the CRDLs, and were not detected in 
the original sample. The non-compliance for the anqlytes arsenic, cobalt, 
lead, and selenium can be attributed to the low concentrations detected. 
Assessment of the serial dilution criteria for the non-compliant analytes 
indicates that they were "in-control" (Appendix B, Table B-1). 

Three (3) of the ten (10) target analytes detected in the field sample and/or 
the associated duplicate in the total metals analysis of sample MW05601 
exhibited non-compliant RPDs (Table 2-4, page 2-6). The analytes exhibiting 
non-compliant RPDs were aluminum, potassium and vanadium. Vanadium was 
detected in the duplicate sample at levels below the CRDLs, and was not 
detected in the original sample. The non-compliance for the analyte vanadium 
can be attributed to the low concentrations detected. ~ k e  non-compliance for 
the analytes aluminum and potassium could be attributed to field and/or 
laboratory inconsistencies. Assessment of the serial dilution criteria for 
the non-compliant analytes indicates that they were "in-control" (Appendix B, 
Table B-1). 

Thirteen (13) of the fourteen (14) target analytes detected in the field 
sample and/or the associated duplicate in the total metals analysis of sample 
MW06901 exhibited non-compliant RPDs (Table 2-4, page 2-7). The a'nalytes 
exhibiting non-compliant RPDs were aluminum, arsenic, barium, beryllium, 
calcium, chromium, iron lead, magnesium, manganese, ,potassium, sodium, and 
vanadium. The analytes arsenic, ,barium, and vanadium were detected in both 
the original sample and the duplicate at concentrations below the analyte 
CRDLs. The analytes beryllium and lead were detected in the original sample 
but not in the field duplicate sample. The analytes magnesium and manganese 
were detected at concentrations below the CRDLs in the field duplicate sample. 
The analyte potassium was detected at a concentration below the CRDL in the 
original sample. The non-compliance for the analyte arsenic, barium, vanadi- 
um, beryllium, lead, magnesium, manganese, and potassium can be attributed to 
the low concentrations detected. The non-compliance for the analytes alumi- 
num, calcium, and iron were detected in the equipment rinseate blank associat- 
ed with these samples (Table 4 - 10, SDG 90083). The analytes aluminum, 
potassium, and sodium were detected in the preparation blank associated with 
these samples (Table 4 - 15, SDG 90083). The non-compliance for the analytes 
aluminum, calcium, potassium, sodium, and iron can be attributed to laboratory 
and/or field contamination. The non-compliance for the analyte chromium was 
slight, and could be attributed to laboratory inconsistencies. Assessment of 
the serial dilution criteria for the non-compliant analytes indicates that 
they were "in-control" (Appendix B, Table 8-1). 

Four (4) of the ten (10) target analytes detected in the field sample and/or 
the associated duplicate in the total metals analysis of sample MW07901 
exhibited non-compliant RPDs (Table 2-4, page 2-7). The non-compliant 
analytes were aluminum, chromium, copper, and zinc. The analytes aluminum, 



chromium, and copper were 'detected in the original sample but not in the 
associated field duplicate. The analyte zinc was detected in the original 
sample at a level below the analyte CRDL. The analytes aluminum and zinc were 
detected in the rinseatexlank and/or the preparation blank associated with 
the samples (Tables 4 - 10 and 4 - 15, SDG 90083). The non-compliance for the 
analytes aluminum, chromium, copper, and zinc can be attributed to the low 
concentrations detected, as well as laboratory and/or field contamination. 
Assessment of the serial dilution criteria for the non-compliant analytes 
indicates that they were "in-control" (Appendix B, Table 8-1). 

One (1) of the matrix duplicate (MD) pairs, sample MW06601, analyzed for the 
total metals fraction exhibited a non-compliant RPD for the compound aluminum 
(Table 2-29, page 2-44). The RPD value was 23.2 percent difference (%D). The 
non-compliance was slight and could be attributed to laboratory inconsisten- 
cies. The reported aluminum results in samples associated with this matrix 
duplicate were qualified as estimated, J or UJ, and should be considered bias 
low. 

Eleven (11) of the eighteen (18) target analytes detectea in the field sample 
and/or the associated duplicate in the dissolved metals analysis of sample 
MW04501 exhibited non-compliant RPDs (Table 2-5, page 2-8). The non-compliant 
analytes were aluminum, arsenic, beryllium, cadmium, chromium, copper, iron, 
lead, nickel, potassium and vanadium. The analytes cadmium and nickel were 
detected in the original sample but not in the associated field duplicate. 
The analytes arsenic, beryllium, copper, and potassium were detected in the 
original sample and the field duplicate at concentrations below the analyte 
CRDLs. The non-compliance for the analytes cadmium, nickel, arsenic, berylli- 
um, copper, and potassium can be attributed to the low concentrations detect- 
ed. The analytes iron and lead were detected in the preparation blank 
associated with the samples (Table 4 - 16, SDG 90075) .  The non-compliance for 
the iron and zinc can be attributed to laboratory contamination. The analyte 
vanadium exhibited negative bias in the preparation blank associated with the 
field duplicate pair (Table 4 - 16, SDG 90075). The non-compliance for 
vanadium can be attributed to instrument anomalies. The non-compliance for 
the analytes aluminum and chromium could be attributed to field and/or 
laboratory inconsistencies. Assessment of the serial dilution criteria for 
the non-compliant analytes indicates that they were "in-control" (Appendix B, 
Table B-2). 

Four (4) of the thirteen (13) target analytes detected in the field sample 
and/or the associated duplicate in the dissolved metals analysis of sample 
MW05401 exhibited non-compliant RPDs (Table 2-5, page 2-8). The analytes 
exhibiting non-compliant RPDs were arsenic, copper, vanadium, and zinc. 
Arsenic, copper, and vanadium were detected in the original sample at concen- 
trations below the CRDLs, and were not detected in the field duplicate sample. 
The compound zinc was detected in both the original sample and the field 
duplicate at concentrations below the analytes CRDL. The non-compliance for 
the analytes arsenic, copper, vanadium, and zinc can be attributed to the low 
concentrations detected. Assessment of the serial dilution criteria for the 
non-compliant analytes indicates that they were "in-control" (Appendix B, 
Table B-2). 



Two (2) of the nine (9) target analytes detected in the field sample and/or 
the associated duplicate in the dissolved metals analysis of sample MW05601 
exhibited non-compliant RPDs (Table 2-5, page 2-8). The analytes exhibiting 
non-compliant RPDs were Eopper and zinc. Copper was detected in the field 
duplicate sample and was not detected in the original sample. The non- 
compliance for the analyte copper can be attributed to the low concentrations 
detected. The compound zinc was detected in the rinseate blank associated 
with the field duplicate pair (Table 4-11, SDG 90081). The non-compliance for 
zinc can be attributed to field contamination. Assessment of the serial 
dilution criteria for the non-compliant analytes indicates that they were "in- 
control" (Appendix B, Table B-2). 

Three (3) of the fourteen (14) target analytes detected in the field sample 
. - and/or the associated duplicate in the dissolved metals analysis of sample 

MW06901 exhibited non-compliant RPDs (Table 2-5, page 2-9). The analytes 
exhibiting non-compliant RPDs were antimony, lead, and manganese. All of the 
detected concentrations were less than the analyte CRDLs .  The non-compliance 
for the analytes antimony, lead, and manganese can be attributed to the low 
concentrations detected. Assessment of the serial dilutzon criteria for the 
non-compliant analytes indicates that they were "in-control" (Appendix B, 
Table B-2). 

Five (5) of the eleven (11) target analytes detected in the field sample 
and/or the associated duplicate in the dissolved metals analysis of sample 
MW07901 exhibited non-compliant RPDs (Table 2-5, page 2 - 9 ) .  The analytes 
exhibiting non-compliant RPDs were antimony, chromium, iron, lead, and zinc. 
'Antimony and chromium were detected in the original sample but not in the 
field duplicate sample. Lead was detected in the field duplicate sample but 
not in the original sample. The non-compliance for the analytes antimony, 
chromium, and lead can be attributed to the low concentrations detected.  h he 
compound zinc was detected in the rinseate blank associated with the field 
duplicate pair (Table 4-11, SDG. 90084). The non-compliance for zinc can be 
attributed to field contamination. The non-compliance for the analyte iron 
could be attributed to field and/or laboratory inconsistencies. Assessment of 
the serial dilution criteria for the non-compliant analytes indicates that 
they were "in-control" (Appendix B, Table B-2). 

Seven (7) of the sixteen (16) target analytes detected in the field sample 
and/or the associated duplicate in the dissolved metals analysis of sample 
MW07101 exhibited non-compliant RPDs (Table 2-5, page 2-10). The analytes 
exhibiting non-compliant RPDs were aluminum, arsenic, chromium, copper, iron, 
vanadium, and zinc. Arsenic was detected in the original sample but not in 
the field duplicate sample. Zinc was detected in the field duplicate sample 
but not detected in the original sample. The analytes copper and vanadium 
were detected at concentrations below the analyte CRDLs in both the original 
sample and the field duplicate sample. The non-compliance for the analytes 
arsenic, copper, vanadium, and zinc can be attributed to the low concen- 
trations detected. The compound chromium was detected in the rinseate blank 
associated with the field duplicate pair (Table 4-11, SDG 90079). The non- 
compliance for the analyte chromium can be attributed to fieid contamination. 
The non-compliance for the analytes aluminum and iron was slight, and could be 
attributed to field and/or laboratory inconsistencies. Assessment of the 



serial dilution criteria for the non-compliant analytes indicates that they 
were "in-control" (Appendix B, Table B-2). 

The radiological gamma sc2n analysis of the field duplicate pair MW06901 
exhibited a non-compliant RPD for the nuclide Bismuth-214. The nuclide was 
detected in the original sample but not in the field duplicate. The radiolog- 
ical gamma scan analysis of the field duplicate pair MW04501 exhibited non- 
compliant RPDs for the nuclides Actinium-228, Bismuth-214, Lead-214, Thallium- 
208, and Radium-224. The nuclides were detected in the original sample or the 
field duplicate, but not in both samples. The non-compliance for both field 
duplicate pairs can be attributed to the low level of activity detected. The 
samples' count rates were essentially equivalent to ambient background. 

Based on assessment of duplicate precision evaluation criteria, the ground 
water matrix analytical data was acceptable for each SDG, with the noted 
potential for bias. The high incidence of non-compliance in the semivolatile, 
total and dissolved metals, and radiological fractions is greatly attributed 
to low concentrations of target compounds/analytes/nuclides detected in the 
samples. Further, contamination from the field and/or tEe laboratory impacts 
precision in field and matrix duplicate analyses. The non-compliance did not 
result in sample data qualification except in the single noted case of a non- 
compliant matrix duplicate RPD for aluminum in the total metals analysis of 
the MD pair for sample MW06601. , 

2 - 2  Surface Water Matrix 

The assessment of surface water matrix environmental samples and associated 
duplicates for precision is provided in Tables 2-7 through 2-13. No target 
compounds were detected in either the water samples or associated duplicates 
for the Pesticides/PCB fraction (Table 2-9) or the TPH fraction (Table 2-12). 
Therefore, no precision assessment based on field duplicate reproducibility 
was possible for these parameters. 

The assessment of precision based on the reproducibility of results between 
matrix spike and matrix spike duplicate (organic fractions), or matrix 
duplicate (metals fraction) pairs are provided in Tables 2-31 through 2-36. 
The reproducibility for MS/MSD/MD pairs was acceptable for the GC/MS Volatile 
fraction (Table 2-31), the Semivolatile fraction (Table 2-32), the Total 
Metals fraction (Table 2-34), the Dissolved Metals fraction (Table 2-35), and 
for the TPH fraction (Table 2-36). 

The GC/MS volatile analysis of the field sample SW03601 and its associated 
field duplicate exhibited a non-compliant RPD for the only detected compound, 
acetone. The compound was detected in the field duplicate at a level less 
than the CRQL, and was not detected in the original sample. The non-compli- 
ance can be attributed to the low concentration detected. Further, the 
compound acetone is a common laboratory contaminant. Its' presence in the 
sample and field duplicate could be affected by its presence in the laborato- 
ry. Assessment of the initial and continuing calibration criteria indicates 
that the system was "in-control" (Appendix A, Table A - 1 ) .  



The semivolatile analysis of the field sample SW03601 and its associated field 
duplicate exhibited a non-compliant RPD for the only detected compound, di-n- 
butylphthalate. The compound was detected in the field duplicate at a 
concentration less than t3ie CRQL, and was not detected in the original sample. 
The non-compliance can be attributed to the low concentration detected. 
Further, the compound di-n-butylphthalate is a common laboratory contaminant. 
Its' presence in the sample and field duplicate could be affected by its 
presence in the laboratory. Assessment of the initial and continuing calibra- 
tion criteria indicates that the system was "in-control" (Appendix A, Table A- 

2 ) .  

The pesticide/PCB analysis of the MS/MSD pair of sample SW04301RP exhibited 
four (4) compounds with non-compliant RPD values. These compounds were 
lindane, heptachlor, aldrin, and dieldrin. The non-compliance in each case 
was slight. The non-compliance can be attributed to laboratory inconsisten- 
cies, i.e. spiking error. This is further evidenced by the disparity in 
percent recoveries (%Its) between the MS and the MSD. The difference in 
recoveries range from 11% to 24% difference. Assessment of the initial and 
continuing calibration criteria indicates that the system was "in-control" for 
the non-compliant compound (~ppend,ix A, Table A-3). 

Three (3) of the twelve (12) target analytes detected in the field sample 
and/or the associated duplicate in the total metals analysis of sample SW03601 
exhibited non-compliant RPDs (Table 2-10, page 2-15). The analytes exhibiting 
non-compliant RPDs were arsenic, lead, and magnesium. The analyte lead was 
detected in the field-duplicate sample at a concentration below the CRDL, and 
was not detected in the original sample. The analyte arsenic was less than 
the analyte CRDL in both the original sample and the field duplicate. The 
non-compliance for the analytes arsenic and lead can be attributed to the low 
concentrations detected. The non-compliance for the analyte magnesium could 
be attributed to field and/or laboratory inconsistencies. Assessment of the 
serial dilution criteria for the non-compliant analytes indicates that they 
were "in-control" (Appendix B, Table 8-3). 

One (1) of the ten (10) target analytes detected in the field sample and/or 
the associated duplicate in the total metals analysis of sample SW05401 
exhibited non-compliant RPDs (Table 2-10, page 2-15). The analyte exhibiting 
a non-compliant RPD was lead. The analyte lead was detected in the original 
sample at a concentration below the CRDL, and was not detected in the field 
duplicate sample. The non-compliance for the analyte lead can be attributed 
to the low concentration detected. Assessment of the serial dilution criteria 
for the non-compliant analytes indicates that they were "in-control" (Appendix 
B, Table B-3). 

Five (5) of the twelve (12) target analytes detected in the field sample 
and/or the associated duplicate in the total metals analysis of sample SW04301 
exhibited non-compliant RPDs (Table 2-10, page 2-15). The analytes exhibiting 
non-compliant RPDs were aluminum, copper, lead, selenium, and zinc. The 
analytes lead and selenium were detected in the field duplicate samples at 
concentrations below the CRDL, and were not detected in the original field 
sample. The analytes copper and zinc were detected in the both samples at 
concentrations below the CRDL. The non-compliance for the analytes lead, 



copper, zinc, and selenium can be attributed to the low concentrations detect- 
ed. The analyte aluminum was detected in the rinseate blank associated with 
this field duplicate pair (Table 4-10, SDG 90133). The non-compliance for the 
analyte aluminum can be a-t-tributed to field contamination. Assessment of the 
serial dilution criteria for the non-compliant analytes indicates that they 
were "in-control" (Appendix B, Table 8 - 3 ) .  

Two (2) of the ten (10) target analytes detected in the field sample and/or 
the associated duplicate in the dissolved metals analysis of sample SW05401 
exhibited non-compliant RPDs (Table 2-11, page 2-16). The analytes exhibiting 
non-compliant RPDs were copper and zinc. The analyte copper was detected in 
the original field sample at a concentration less than the compound CRDL, and 
was not detected in the field duplicate sample. The analyte zinc was detected 

. A -  in both samples at concentrations less than the CRDL for zinc. The non- 
compliance for copper and zinc can be attributed to the low concentrations 
detected. Assessment of the serial dilution criteria for the non-compliant 
analytes indicates that they were "in-control" (Appendix B, Table B-4). 

Two (2) of the ten (10) target analytes detected in the field sample and/or 
the associated duplicate in the dissolved metals analysis of sample SW04301 
exhibited non-compliant RPDs (Table 2-11, page 2-16). The analytes exhibiting 
non-compliant RPDs were arsenic and zinc. Both analytes were detected in the 
original field sample at concentrations less than the compound CRDLs,  and were 
not detected in the field duplicate sample. The non-compliance for copper and 
zinc can be attributed to the low concentrations detected. Assessment of the 
serial dilution criteria for the non-compliant analytes indicates that they 
were "in-control" (Appendix B, Table B-4). 

Five (5) of the ten (10) target analytes detected in the field sample and/or 
the associated field duplicate in the dissolved metals analysis of sample 
SW03601 exhibited non-compliant RPDs (Table 2-11, page 2-16). The analytes 
exhibiting non-compliant RPDs were arsenic, copper, lead, selenium, and zinc. 
All of the detected analytes were reported at concentrations less than the 
analytes' CRDLs. Selenium was detected in the original sample but not in the 
field duplicate sample. Lead was detected in the field duplicate sample, but 
not in the original sample. Copper was detected in both the original sample 
and the field duplicate. The non-compliance for selenium, copper, and lead 
can be attributed to the low concentrations detected. Zinc was detected in 
both the original sample and the field duplicate. Zinc was also detected in 
the rinseate blank associated with the field duplicate pair (Table 4-11, page 
4-18, SDG 90105). The non-compliance for the analyte zinc can be attributed 
to field contamination. Arsenic was detected in the original sample but not 
in the field duplicate. Arsenic was also detected at a negative concentration 
in the method blank associated with the field duplicate pair (Table 4-16, page 
4-34, SGD 90105). The non-compliance for the analyte arsenic can be attribut- 
ed to instrument anomalies. Assessment of the serial dilution criteria for the 
non-compliant analytes indicates that they were "in-control" (Appendix B, 
Table B-4). 

The radiological gamma-scan analysis of the field duplicate pair for sample 
SW05401 exhibited one (1) nuclide with a non-compliant RPD (Table 2-13). The 
nuclide Lead-214 was detected in the field duplicate sample, but not in the 



original field sample. The level of activity detected in the field duplicate 
was slightly above background level. The non-compliance is attributed to the 
low level of activity detected. 

Based on assessment of duplicate precision evaluation criteria, the surface 
water matrix analytical data was acceptable for each SDG. 

2-3 Cone Penetrometer Water Matrix 

The assessment of cone penetrometer water matrix environmental samples and 
associated duplicates for precision is provided in Table 2-14. The samples 
were analyzed for G C j M S  Volatiles only. The assessment of precision based on 
the reproducibility of results between matrix spike and matrix spike duplicate 

. .- for the cone penetrometer water samples is provided in Table 2-37. The 
reproducibility for MS/MSD pairs was acceptable for both of the matrix spikes 
performed. 

The target compounds detected in the field duplicate pair of sample CW01702, 
1,2-dichloroethane, benzene, and xylene, exhibited acceptable RPDs. 

Two (2) of the five (5) compounds detected in the GC/MS volatile analysis of 
the field duplicate pair of sample CW07801 exhibited non-compliant RPDs. The 
non-compliant compounds were methylene chloride and 1,l-dichloroethene. Both 
compounds were detected in the original sample at concentrations less than the 
compound CRQLs, and were not detected in the field duplicate sample. The non- 
compliance can be attributed to the low concentrations detected. Further, 
methylene chloride is a common laboratory contaminant. Its' presence in the 
field duplicate pair could be affected by its' common presence in the labora- 
tory. Assessment of the initial and continuing calibration criteria indicates 
that the system was "in-controlw ,(Appendix A, Table A-1). 

Based on assessment of duplicate precision evaluation criteria, the cone 
penetrometer water matrix analytical data was acceptable for each SDG. 

2-4 Surface Soil Matrix 

The assessment of surface soil matrix environmental samples and associated 
duplicates for precision is provided in Tables 2-15 through 2-19. No target 
compounds were detected in either the soil samples or associated duplicates 
for the Gc/MS Volatiles fraction (Table 2-15). Therefore, no precision 
assessmefit based on field duplicate reproducibility was possible for this 
fraction. 

The assessrnent.of precision based on the reproducibility of results between 
matrix spike and matrix spike duplicate (organic fractions), or matrix 
duplicate (metals fraction) pairs are provided in Tables 2-38 through 2-41. 
The ?eproducibility for MS/MSD/MD pairs was acceptable for the Semivola'tile 
fraction (Table 2-39), and for the PesticidesjPCB fraction (Table 2-40). 

The GC/MS volatile analysis of the MS/MSD pair of field sample SB05001 
exhibited one (1) compound, 1,l-dichloroethene, which was non-compliant for 
precision. The non-compliance could be attributed to field and/or laboratory 



inconsistencies and did not result in sample result qualification. Assessment 
of the initial and continuing calibration criteria indicates that the system 
was "in-control" for all of the non-compliant compounds (Appendix A ,  Table A- 

. -  > 

1) - 
The semivolatile analysis of the field duplicate pair for sample SB03601 
exhibited all eleven (11) compounds with non-compliant RPDs (Table 2-16). All 
of the detected compounds were below the compound CRQLs in both the original 
sample and the field duplicate. Ten (10) of the compounds were detected in 
only one (1) of the two (2) samples, original or field duplicate. The non- 
compliance is attributed to the low concentrations detected. The non compli- 
ance for the one (1) compound detected in both the field samples and the field 
duplicate, bis(2-ethylhexyl)phthalate, can be attributed to the compound's 
presence as a common laboratory and field duplicate contaminant. Ass,essment 
of the initial and continuing calibration criteria indicates that the system 
was "in-control" for all of the non-compliant compounds (Appendix A, Table A- 

2) * 

The semivolatile analysis of the field duplicate pair for sample SB05001 
exhibited one (1) compound, di-n-butylphthalate, with a non-compliant RPD. 
The compound was detected in the original sample at a concentration below the 
CRQL, and was not detected in the field duplicate sample. The non-compliance 
can be attributed to the low concentration detected. Further, the compound 
di-n-butylphthalate is a common laboratory contaminant. Its' presence in the 
sample and field duplicate could be affected by its presence in the laborato- 
ry. Assessment of the initial and continuing calibration criteria indicates 
that the system was "in-control" for the non-compliant compound (Appendix A, 
Table A-2). 

The pesticide analysis of the field duplicate pair of sample SB03601 exhibited 
an acceptable RPD for each the seven (7) target compounds which were detected 
(Table 2-17, page 2-22). The pesticide analysis of the field duplicate pair 
of sample SB05001 exhibited an acceptable RPD,for dieldrin, the only compound 
detected (Table 2-17, page 2-22). 

One (1) of the fifteen (15) target analytes detected in the field sample 
and/or the associated duplicate in the total metals analysis of sample SB03601 
exhibited a non-compliant RPD (Table 2-18, page 2-23). The analyte exhibiting 
a non-compliant RPD was mercury. The analyte was not detected in the original 
field sample, but was detected in the field duplicate sample. The non-c,ompli- 
ance for mercury can be attributed to the low concentrations detected. 
Assessment of the serial dilution criteria for the non-compliant analyte 
indicates that it was "in-control" (Appendix B, Table B-5). 

six (6) of the eleven (11) target analytes detected in the field sample and/or 
the associated duplicate in the total metals analysis of sample SB05001 
exhibited non-compliant RPDs (Table 2-18, page 2-23). The analytes exhibiting 
non-compliant RPDs were mercury, aluminum, beryllium, chromium, iron, and 
manganese. The target analytes mercury and chromium were detected in the 
original sample and the field duplicate at concentrations less than the 
analytes' CRDLs. The analyte beryllium was detected in the original field 
sample at a concentration less than the CRDL, and was not detected in the 



field duplicate sample. The non-compliance for beryllium, chromium, and 
mercury can be attributed to the low concentrations detected. The analyte 
iron was detected in the method blank associated with the field duplicate pair 
(Table 4-15, SDG 90026).--The non-compliance for iron can be attributed to 
laboratory contamination. The target analytes aluminum and manganese exhibit- 
ed non-compliant RPDs in the matrix duplicate analysis of the original field 
sample as well as non-compliance o f  the field duplicate pair RPDs (Table 2-41, 
SDG 90026). The non-compliance could be attributed to sample inhornogeneity. 
Assessment of the serial dilution criteria for the non-compliant analytes 
indicates that they were "in-control" (Appendix B, Table B-5). 

Four (4) of the ten (10) target analytes detected in the field sample and/or 
the associated duplicate in the total metals analysis of sample SB06801 
exhibited non-compliant RPDs (Table 2-18, page 2-23). The analytes exhibiting 
non-compliant RPDs were calcium, magnesium, manganese, and zinc. Calcium, 
manganese, and zinc were detected in the preparation blank associated with the 
field duplicate sample (Table 4-15, SDG 90065). The non-compliance for 
calcium, manganese, and zinc can be attributed to laboratory contamination. 
The non-compliance for the analyte magnesium could be atEributed to laboratory 
and/or field inconsistencies, i.e. inhomogeneous sample aliquot. Assessment 
of the serial dilution criteria for the non-compliant analytes indicates that 
they were "in-control" (Appendix B, Table 5 - 5 ) .  

One (1) of the matrix duplicate (MD) pairs, sample SB03601, analyzed for the 
total metals fraction exhibited non-compliant RPDs for the analytes aluminum, 
cadmium, calcium, and manganese (Table 2-41, page 2-87). The RPD values for 
'these four (4) compounds were 35.8 percent difference (%D), 200%D, 44.5%D1 and 

0 87%D, respectively. The non-compliance could be attributed to laboratory 
inconsistencies, i.e. inhomogeneous sample aliquot. The reported aluminum, 
cadmium, calcium, and manganese results in field samples associated with SDG 
03801 were qualified as estimated, J or UJ, and should be considered bias low. 

The matrix duplicate pair of sample SB05001, analyzed for the total metals 
fraction, exhibited non-compliant RPDs for the analytes aluminum, iron, 
manganese, and mercury (Table 2-41, page 2-88). The RPD values for these four 
(4) compounds were 3 3 . 3 % D 1  20.3%D1 44.1%D, and 54.2%D1 respectively. The non- 
compliance could be attributed to laboratory inconsistencies, i.e. inhornoge- 
neous sample aliquot. The reported manganese and mercury results in field 
samples associated with SDG 90026 were qualified as estimated, J or UJ, and 
should be considered bias low. The non-compliance for the analytes aluminum 
and iron was slight, and did not result in qualification of the field sample 
results. 

The matrix duplicate pair of sample SB06401, analyzed for the total metals 
fraction, exhibited non-compliant RPDs for the analytes iron and lead (Table 
2-41, page 2-89). The RPD values for these two (2) compounds were 55.4%D, and 
20.2%D1 respectively. The non-compliance could be attributed to laboratory 
inconsistencies, i.e. inhomogeneous sample aliquot. The reported iron results 
in field samples associated with SDG 02EB were qualified as estimated, J or 
UJ, and should be considered bias low. The non-compliance for the analyte 



lead was slight, and did not result in qualification of the field sample 
results. 

The matrix duplicate pair-of sample SB06801, analyzed for the total metals 
fraction, exhibited non-compliant RPDs for the analytes lead and zinc (Table 
2-41, page 2-90). The RPD values for these two (2) compounds were 45.8%D, and 
80.3%D, respectively. The non-compliance could be attributed to laboratory 
inconsistencies, i.e. inhomogeneous sample aliquot. The reported lead and 
zinc results in field samples associated with SDG 90065 were qualified as 
estimated, J or UJ, and should be considered bias low. The non-compliance for 
the analyte lead was slight, and did not result in qualification of the field 
sample results. 

The radiological gamma scan analysis of the field duplicate pair SB05001 
exhibited non-compliant RPDs for the nuclides Bismuth-214, Radium-224, 
Thorium-234, Uranium-234, and Uranium-238 (Table 2-19). The nuclide Radium- 
224 was detected in the field duplicate, but not in the original sample. The 
nuclide was also detected in the associated method blank (Table 4-17). The 
non-compliance can be attributed to the laboratory contamination. The non- 
compliance for the nuclides Bismuth-214, Thorium-234, and Uranium-234 could be 
attributed to laboratory and/or field inconsistencies. The radiological gamma 
scan analysis of the field duplicate pair SB06801 exhibited non-compliant RPDs 
for the nuclides Radium-224, Thorium-231, and Thorium-234. The nuclides were 
detected in the original sample or the field duplicate, but not in both 
samples. The nuclides Radium-234 and Thorium-234 were detected in the method 
blank associated with the field duplicate pair (Table 4-17). The non-compli- 
ance for the nuclides Radium-234 and Thorium-234 can be attributed to labora- 
tory contamination. The non-compliance for the nuclide Thorium-231 can be 
attributed to the low level of activity detected. In addition, the samples' 
count rates were essentially equivalent to ambient background. 

Based on assessment of duplicate precision evaluation criteria, the surface 
soil matrix analytical data was acceptable for each SDG with the noted 
potential for bias. 

2-4 Sediment Sample Matrix 

The assessment of sediment matrix environmental samples and associated 
duplicates for precision is provided in Tables 2-20 through 2-25. Field 
duplicate precision for the field duplicate pairs analyzed for the Total 
Petroleum Hydrocarbon fraction exhibited acceptable RPDs (Table 2-24). 

The assessment of precision based on the reproducibility of results between 
matrix spike and matrix spike duplicate (organic fractions), or matrix 
duplicate (metals fraction) pairs are provided in Tables 2-42 through 2-46. 
The reproducibility for MS/MSD/MD pairs was acceptable for the Volatile 
fraction (Table 2-42), the Pesticides/PCB fraction (Table 2-44) and the Total 
Petroleum Hydrocarbon fraction (Table 2-46). 

The GC/MS volatile analysis of the field sample SD03601 and its associated 
field duplicate exhibited a non-compliant RPD for the only detected compound, 
2-butanone (Table 2-20). The non-compliance was slight and could be attribut- 



ed to the laboratory and/or field inconsistencies, i-e. an inhomogeneous 

a aliquot. Assessment of the initial and continuing calibration criteria 
indicates that the system was "in-control" (Appendix A, Table A - 1 ) .  

-.- 

The GC/MS volatile analysis of the field sample SD05401 and its associated 
field duplicate exhibited a non-compliant RPD for the only detected compound, 
2-butanone (Table 2-20). The compound was detected in the original sample at 
a concentration less than the CRQL, and in the field duplicate sample at a 
concentration above the CRQL. The non-compliance can be attributed to the low 
concentrations detected. Assessment of the initial and continuing calibration 
criteria indicates that the system was "in-control" (Appendix A, Table A-1). 

.- 
The GC/MS volatile analysis of the field sample SD04301 and its associated 
field duplicate exhibited non-compliant RPDs for the two (2) detected com- 
pounds, 2-butanone and acetone (Table 2-20). The compounds acetone and 2- 
butanone are a common laboratory contaminant. Their presence in the sample 
and field duplicate could be affected by their common presence in the labora- 
tory. The non-compliance could be attributed to laboratory inconsistencies. 
Assessment of the initial and continuing calibration criceria indicates that 
the system was "in-control" (Appendix A, Table A - 1 ) .  

The semivolatile analysis of the field sample SD03601 and its associated 
duplicate exhibited non-compliant RPDs for five (5) of the ten (10) target 
compounds detected (Table 2-21). Threw (3) of the non compliant compounds, 
phenol, indeno(l,2,3-cd)pyrene, and benzo(g,h,i)perylene were detected in the 
original sample but not in the field duplicate sample. The other two (2) non 
compliant compounds, phenanthrene and bis(2-ethylhexy1)phthalate were detected 
in the field duplicate sample, but not in the original sample. The non- 
compliance can be attributed to the low concentrations detected. Further, 
bis(2-ethylhexy1)phthalate is a common laboratory contaminant. Its' presence 
in the sample and field duplicate could be affected by its' common presence in 
the laboratory. Assessment of the initial and continuing calibration criteria 
indicates that the system was "in-control" (Appendix A,  Table A - 2 ) .  

The MS/MSD semivolatile analysis of the sample SD03601 exhibited s i x  (6) spike 
compounds with non-compliant RPDs (Table 2-27). Based on the assessment of 
other QC criteria, the non-compliance did not result in qualification of the 
field sample data. The RPDs are the result of significantly higher recoveries 
in the MSD than the MS. The non-compliance could be attributed to an inhomo- 
geneous sample aliquot from which the split sample was taken or spiking incon- 
sistencies. 

The MS/MSD semivolatile analysis of the-sample SD04301RP exhibited all eleven 
(11) spike compounds with non-compliant RPDs (Table 2-27). Based on the 
assessment of other QC criteria, the non-compliance did not result in qualifi- 
cation of the field sample data. The RPDs are the result of significantly 
higher recoveries in the MS than the MSD for all but one (1) compound, 1,2,4- 
trichlorobenzene. The non-compliance could be attributed to an inhomogeneous 
sample aliquot from which the split sample was taken or spiking inconsisten- 
cies. 



The p cide analysis of field sample SD03601 and its associated field 
duplicate exhibited two (2) compounds with non-compliant RPDs (Table 2-22). 
The non-compliant compounds were 4,4'-DDE and AR1260. The compound 4,4'-DDE 
was detected in the fieldL-duplicate at a concentration less than the CRQL, and 
in the original sample above the CRQL. The non-compliance for the compound 
4,4'-DDE can be attributed to the low concentration detected, as well as to 
the presence of the multi-component compound, AR1260, which can affect 
quantitation of single component pesticides. The non-compliance for the 
compound AR1260 could be attributed to laboratory and/or field inconsisten- 
cies. Assessment of the initial and continuing calibration criteria indicates 
that the system was "in-control" (Appendix A, Table A - 3 ) .  

The pesticide analysis of field sample SD05401 and its associated field 
duplicate exhibited one (1) compound with a non-compliant RPD (Table 2-22). 
The non-compliant compound was AR1260. The sample and the field duplicate 
were analyzed at different dilution factors, which can attribute to differ- 
ences in quantitation. The non-compliance for the compound AR1260 could be 
attributed to laboratory inconsistencies. Assessment of the initial and 
continuing calibration criteria indicates that the systeniwas "in-control" 
(Appendix A, Table A - 3 ) .  

Eight (8) of the sixteen (16) target analytes detected in the field duplicate 
pair of sample SD05401 exhibited non-compliant RPDs. The non-compliant 
analytes were calcium, cobalt, copper, lead, magnesium, mercury, nickel and 
zinc. The analyte mercury was detected in the original sample at a concentra- 
tion less than the CRDL, and in the field duplicate at a concentration 
slightly above the CRDL. The analyte nickel was detected in the field 
duplicate, and not in the original sample. The analyte magnesium was detected 
in both the original sample and the field duplicate at concentrations less 
than the analyte CRDLs. The non-,compliance for mercury, nickel, and magnesium 
can be attributed to the low concentrations detected. The analytes cobalt and 
zinc were detected in the rinseate blank associated with the field duplicate 
pair (Table 4-10). The non-compliance for cobalt and zinc can be attributed 
to field contamination. The target analytes copper and lead were detected 
with negative bias in the preparation blank associated with the field dupli- 
cate pair (Table 4-15). The non-compliance can be attributed to instrument 
inconsistencies. The target analyte calcium exhibited a non-compliant serial 
dilution %Difference in one (1) of the serial dilutions associated with the 
samples. This type of deficiency i s  indicative of matrix interference. The 
non-compliance for the analyte calcium can be attributed to potential matrix 
interference. Assessment of the serial dilution criteria for other analytes 
indicates that they were "in-control" (Appendix B, Table B-6). 

Four (4) of the thirteen (13) target analytes detected in the field duplicate 
pair of sample SD03601 exhibited non-compliant RPDs. The non-compliant target 
analytes were aluminum, beryllium, chromium, and mercury. The target analyte 
aluminum exhibited a non-compliant serial dilution %Difference in one (1) of 
the serial dilutions associated with the samples (Appendix B, Table 8-6). 
This type of deficiency is indicative of matrix interference. The non- 
compliance for the analyte aluminum can be attributed to potential matrix 
interference. The target analyte beryllium was detected in the field dupli- 
cate sample, but not in the original sample. The target analyte mercury was 



detected in the original sample, and in the field duplicate at a concentration 

a below the CRDL. The non-compliance for the analytes mercury and beryllium can 
be attributed to the low concentrations detected. The target analyte chromium 
was also detected in the preparation blank associated with the field duplicate 
pair (Table 4-15). The non-compliance for chromium can be attributed to 
laboratory contamination. Assessment of the serial dilution criteria for 
other analytes indicates that they were "in-control" (Appendix B, Table B - 6 ) .  

The analyte calcium exhibited a non-compliant RPD in the KD pair of sample 
SD06001 (Table 2-45, page 2-104). The non-compliance could be attributed to 
sample inhomogeneity. The positive and non-detect results for the analyte in 
associated samples from SDGs 90147 and 90141 were qualified as estimated, J or 
UJ. 

. .. 

Two (2) of the eight (8) nuclides detected in the field duplicate pair of 
sample SD03601 exhibited non-compliant RPDs (Table 2-25). The non-compliant 
nuclides were Bismuth-212 and Uranium-235. Three (3) of eight (8) nuclides 
detected in the field duplicate pair of sample SD05401 e~hibited non-compliant 
RPDs (Table 2-25). They were Bismuth-212, Thorium-228, and Uranium-235. The 
results in the field samples associated with these field duplicate pairs were 
rejected due to extremely high levels of preparation blank contamination 
(Table 4-17). (Representativeness based on blank contamination is discussed in 
Section 4) Contamination levels of the magnitude noted could affect the 
detection of other nuclides in the sample. The non-compliance in these field 
duplicate pairs can be attributed to laboratory contamination. 

Five (5) of the five (5) nuclides detected in the field duplicate pair of 
sample SD04301 exhibited non-compliant RPDs (Table 2-25). These nuclides were 
Cesium-137, Lead-212, Lead-214, Thallium-208, and Uranium-235. The nuclides 
Lead-212, Lead-214, and Thallium-208 were detected in the preparation blank 
associated with the field duplicate pair (Table 4-17). The nuclides were also 
detected in the field sample or the duplicate, but not both. The non-compli- 
ance can be attributed to laboratory contamination. Uranium-235 was detected 
in the field duplicate sample, and not in the original field sample. The non- 
compliance for Uranium-235 can be attributed to the low level of activity 
detected. The nuclide Cesium-137 exhibited an RPD slightly above 35%, at 38%. 
The non-compliance was slight and could be attributed to laboratory andlor 
field inconsistencies. 

Based on assessment of duplicate precision evaluation criteria, the sediment 
matrix arialytical data was acceptable for each SDG for the GC/MS volatiles, 
semivolatiles, pesticides/PCBs, total and dissolved metals, and total petro- 
leum hydrocarbons, with the noted potential for bias. Duplicate precision for 
the radiological parameters was adversely impacted by preparation blank 
contamination which lead to rejection of sample results. However, the 
rejections were not due to non-compliant precision results. (Qualifica- 
tions/rejections based on Representativeness is discussed in Section 4 ) .  
Therefore, based on the assessment of duplicate precision evaluation criteria, 
the sediment matrix analytical data was acceptable for the radiological 
fraction. 



3-0 ACCURACY 

The assessment of accuracy is evaluated by comparison of the percent recover- 
ies (%R) computed from the known concentration of analyte spikes and their 
recovered concentration versus the analytical method acceptance criteria. 
Spike recoveries provide an indication of bias, where the reported data may 
either overestimate or underestimate the actual concentration of detected 
compounds and/or the detection limits. Recoveries outside acceptable criteria 
may be caused by factors such as matrix interference, poor analytical preci- 
sion, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the 
. .- water matrix and the soil matrix for the following analytical groups: 

GC/MS volatile organic compounds (GC/MS VOCs); 
semivolatile organic compounds (SVOCs); 
pesticides, PCBs; 
total metals, and - 
total petroleum hydrocarbon (TPH). 

Accuracy was assessed using MS and MSD samples for organic analyses and MS 
samples for inorganic analyses for the monitoring well water samples, as well 
as surrogate compound recoveries for those analytical fractions which utilize 
them. The results of the evaluation of accuracy for the MS/MSD samples are 
provided in Tables 2-26 through 2-30 for the ground water matrix, 2-31 through 
-2-36 for the surface water matrix, 2-37 for the cone penetrometer water 

e matrix, 2-38 through 2-41 for the surface soil matrix, and 2-42 through 2-46 
for the sediment matrix. The results of the evaluation of accuracy for the 
surrogates in the samples are provided in Tables 3-1 through 3-3 for the water 
matrix and Tables 3-4 through 3-6 for the soil/sediment matrix. 

3.1 Water M a t r i x  

The MS/MSD sample pairs for groundwater and surface water analyzed for 
pesticides/PCBs exhibited "in-control" recovery results (Tables 2-28 & 2-33). 
The MS/MSD pairs for surface water analyzed for GC/MS volatiles and total 
petroleum hydrocarbons exhibited "in-control" recovery results (Tables 2-31 & 

2-36). The MS/MSD pairs for cone penetrometer water analyzed for Gc/MS 
volatiles exhibited "in-control" recovery results (Table 2-37). 

Groundwater Matrix 

The volatile MS/MSD of sample MW06101 exhibited one (1) non-compliant compound 
recovery (Table 2-26). Chlorobenzene was recovered below the QC limit in the 
MS, but was recovered acceptably in the MSD. The non-compliance was slight 
(70% recovery with a lower QC limit of 75%), and based on the assessment of 
other QC criteria did not result in sample result qualification. 

The semivolatile Ms/MSDs of samples MW06101 and MW05601RP exhibited one (1) 
compound, pentachlorophenol, which was recovered above the QC limits in both 
the MS and the MSD (Table 2-27, page 2-36 & 2-38). This indicates that any 

0 
quantified values for pentachlorophenol results in the associated field 

3-1 



TABLE 3.1 
SURROGATE % RECOVERIES 

GC/MS VOLATILE WATER SAMPLES 

NAS JACKSONVILLE OU-I 
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TABLE 3.1, CONTINUED 
SURROGATE 9: RECOVERIES 

GC/MS VOLATILE WATER SAMPLES 

NAS JACKSONVILLE OU-1 



- "  

TABLE 3.1, CONTINUED 
SURROGATE % RECOVERIES 

GC/MS VOLATILE WATER SAMPLES 
NAS JACKSONVILLE OU-1 



-. . 

TABLE 3.1, CONTINUED 
SURROGATE % RECOVERIES 

GCIMS VOLATILE WATER SAMPLES 

NAS JACKSONVILLE OU-1 



. . 

TABLE 3,1, CONTINUED 
SURROGATE % RECOVERIES 

GC/MS VOLATILE WATER SAMPLES 

NAS JACKSONVILLE OU-I 

SDG I SAMPLE ID 1 SMC1 1 SMC2 ( SMC3 1 TOTAL OUT 

901 38 SWWO29TB 1 98 1 98 1 111 1 0 

CW07801 DUP 94 97 93 0 

CWO8101 96 93 94 0 

CW07701 MS 94 95 95 0 

(1) - FIELD QA/QC ASSOCIATED WITH SOIL SAMPLES 

SMCI = TOLUENE-08 OC LIMITS 88% - 11 0% 

SMC2 = BROMOFLUOROBENZENE OC LIMITS 86% - 115% 

SMC3 = 1,2-DICHLOROETHANE-D4 oc LIMITS 76% - 114% 

# SAMPLES % REC %REC %TOTAL 

IN OUT IN 

201 WO 3 99.5% 



TABLE 3 - 2 
SWRROOATE X RECOVERIES 

SEMlVOLAnLE WATER SAMPLES 

NAS JACKSONVILLE OW-1 



TABLE 3 - 2, CONTINUED 
SURROQATE X RECOVERIES 
SEMIVOLATILE WATER SAMPLES 

NAS JACKSONVILLE OU-1 



TABLE 3 - 2, CONTINUED 
SURROQATE Y RECOVERIES 
SEMIVOLATILE WATER SAMPLES 

NAS JACKSONVILLE OU-1 

(1) - FIELD QNOC FOR SOIL SAMPLES 

S1 = NITROBENZENE-05 OC LIMITS 35% - 114% 

5 2  = 2.FLUOROBIPHENYL OC LIMITS 43% - 116% 

53 = TERPHENYL-Dl4 OC LIMITS 33% - 141% 

54 = PHENOL-05 OC LIMITS 10% - 110% 

$5 = 2.FLUOflOPHENOL OC UMlTS 21% - 110% 

QC UMITS 10% - 123% S6 = 2.4.6-TRIBROMOPHENOC 

sf = 2-cHLOROPHENOC-D4 ac LIMITS 33% - 1 10% (ADVISORY) 

SB = 1.2-DICHLOROBENENE-D4 OC UMITS 16% - 110% (ADVlSoRv, 

D -INDICATES SURROGATE DILUTED CUT 

--INDICATES VALUE WTSIDE OC LIMITS 

3 - 8  



TABLE3 - 3 
SURROGATE % RECOVERIES 

PESTICIDE/PCB WATER SAMPLES 

NAS JACKSONVILLE OU-1 



TABLE 3 - 3, CONTINUED 
SURROGATE % RECOVERIES 
PESTlCIDE/PCB WATER SAMPLES 
NAS JACKSONVILLE OU-1 



TABLE 3 - 3, CONTINUED 
SURROGATE % RECOVERIES 

PESTICIDEIPCB WATER SAMPLES 
NAS JACKSONVILLE OU-1 

(1) - FIELD CIA/QC FOR SOIL SAMPLES 

TCX = TETRACHLORO-M-XYLENE OC LIMITS 60% - 150% 

DCB = DECACHLOROBIPHENYL OC LIMITS 60% - 150% 

D - INDICATES SURROGATE DILUTED OUT 

- INDICATES VALUE OUTSIDE OC LIMITS 

TCXI - COLUMN 1 DCB 1 - COLUMN 1 

TCX2 - COLUMN 2 DCB 2 - COLUMN 2 

I #SAMPLES 1 % REC 1 %REC 1% TOTAL 

I IN I OUT I IN 

63.6% 134 34 1 195 



TABLE 3 - 4 
SURROGATE % RECOVERIES 

GC/MS VOLATILE SOIL & SEDIMENT SAMPLES 

NAS JACKSONVILLE OU-1 



TABLE 3 - 4, CONTINUED 
SURROGATE % RECOVERIES 

GC/MS VOLATILE SOIL & SEDIMENT SAMPLES 

-NAS JACKSONVILLE OU-1 

SMC1 = TOLUENE-08 OC LIMITS 84% - 138% 

SMC2 = BROMOFLUOROBENZENE QC LIMITS 59% - 113% 

SMC3 = 1 -2-OlCHLOROETHANE-D4 OC LIMITS 70% - 121% 

I #SAMPLES 1 % REC I %REC I%TOTAL 

I IN ( OUT ( IN 

72 21 6 0 ( 100% 



TABLE 3 - 5 
SURROGATE % RECOVERIES 

SEMIVOLATILE SOIL k SEDIMENT SAMPLES 

HAS JACKSONVILLE OU-1 



TABLE 3 - 5, CONTINUED 
SURROGATE 9: RECOVERIES 

SEMIVOLATILE SOIL h SEDIMENT SAMPLES 

NAS JACKSONVILLE OU-1 

OC LIMITS 23% - 120% 

OC LIMITS 30% - 115% 

OC LlMlTS 18% - 137% 

QC LlMlTS 24% - 113% 

QC LlMlTS 25% - 121% 

QC LlMlTS 19% - 12% 

OC LIMITS 20% - 130% - (ADVlSORv) 

oc UMITS 20% - 1300% ( r n v l s o ~ n  

D - INDICATES SURROGATES DILUTED OUT 

--INDICATES VALUE OUTSIDE QC LIMITS 

) #SAMPLES ( "x REC I %REC [%TOTAL 
IN I OUT 1 IN 

71 I 563 5 Sg l% 



TABLE 3 - 6 
SURROGATE X RECOVERIES 

PESTICIDE/PCB SOIL B. SEDIMENT SAMPLES 

NAS JACKSONVILLE OU-'I 



TABLE 3 - 6, CONTINUED 
SURROGATE % RECOVERIES 

VESTICIDE/PCB SOIL & SEDIMENT SAMPLES 

NAS JACKSONVILLE OU-I 

TCX - TETRACHLORO-M-XYLENE 

DCB - DECACHLOROBIPHENYL 

QC LIMITS 60% - 150%. 

OC LIMITS 60% - 150% 

D - INDICATES SURROGATE DILUTED OUf 

* - INDICATES VALUE OUTSIDE OF QC LIMITS 

# SAMPLES 



samples may be overes t imated .  However, based on t h e  assessment of o t h e r  QC 
c r i t e r i a  d i d  no t  r e s u l t  i n  sample r e s u l t  q u a l i f i c a t i o n .  

- - 
Six  ( 6 )  of t h e  t e n  (10 )  s p i k e  compounds i n  t h e  s e m i v o l a t i l e  MS/MSD of  sample 
MW00601 e x h i b i t e d  r e c o v e r i e s  below t h e  QC l i m i t s  i n  one o r  bo th  t h e  MS and MSD 
(Table  2-37, page 2-37).  This  i n d i c a t e s  t h e  p o t e n t i a l  f o r  low b i a s  i n  t h e  
a s s o c i a t e d  sample r e s u l t s .  However, based on t h e  assessment of o t h e r  q u a l i t y  
c o n t r o l  parameters ,  t h e  sample r e s u l t s  w e r e  n o t  q u a l i f i e d .  

O n e  (1) a n a l y t e ,  l e a d ,  exh ib i t ed  a  %R below t h e  minimum accep tab l e  c r i t e r i a  
f o r  accuracy i n  t h e  t o t a l  meta l s  a n a l y s i s  of t h e  MS of sample SB00009EB 
a s s o c i a t e d  wi th  t h e  QC blanks  i n  S D G  90065 (Table  2-29, page 2-42). T h e  non- 
d e t e c t  r e s u l t s  f o r  l e a d  i n  t h e  f i e l d  QC blank samples SB00009EB and SB00002 
were a p p r o p r i a t e l y  q u a l i f i e d  a s  e s t ima ted ,  U J .  

Five ( 5 )  a n a l y t e s ;  l e a d ,  selenium, t ha l l i um,  a r s e n i c  and antimony, e x h i b i t e d  
%Rs below t h e  minimum accep tab l e  c r i t e r i a  f o r  accuracy i n  t o t a l  meta l s  
a n a l y s i s  of t h e  M S  of  sample MW04501 a s s o c i a t e d  wi th  SDG-90073 (Table  2-29, 
page 2-45) .  The a n a l y t e s  a r s e n i c  and antimony were recovered below 30%. 
Therefore ,  non-detect r e s u l t s  f o r  a r s e n i c  and antimony i n  samples i n  SDG 90073 
were r e j e c t e d ,  R, and p o s i t i v e  r e s u l t s  were q u a l i f i e d  a s  e s t ima ted ,  J, due t o  
t h e  c l e a r  low b i a s  pre ,sent .  Lead, selenium and tha l l i um e x h i b i t e d  % R s  between 
30% and 70%. This  i n d i c a t e s  t h a t  t h e  q u a n t i f i e d  va lues  f o r  t h e  p o s i t i v e  and 
non-detect r e s u l t s  f o r  t h e s e  a n a l y t e s  i n  t h e  a s s o c i a t e d  samples may be 
underest imated.  The p o s i t i v e  and non-detect r e s u l t s  f o r  t h e  analytes 

, s e l en ium,  l e a d ,  and t h a l l i u m  i n  a s s o c i a t e d  samples were q u a l i f i e d  a s  es t imat -  
ed, J or UJ. 

The t a r g e t  a n a l y t e  aluminum e x h i b i t e d  a %R above t h e  maximum c r i t e r i a  f o r  
accuracy i n  t h e  t o t a l  meta l s  a n a l y s i s  of t h e  MS of sample MW03601 a s soc i a t ed  
wi th  SDG 90076 (Table  2-29, page 2 -46 ) ,  which i n d i c a t e s  t h a t  r epo r t ed  p o s i t i v e  
r e s u l t s  f o r  t h i s  a n a l y t e  may be overest imated.  The q u a n t i t a t e d  aluminum 
r e s u l t s  i n  a s s o c i a t e d  samples were q u a l i f i e d  a s  es t imated ,  J. 

The t a r g e t  a n a l y t e s  antimony, a r s e n i c ,  and l ead  exh ib i t ed  % R s  below t h e  
minimum QC c r i t e r i a  i n  t h e  t o t a l  meta l s  a n a l y s i s  of t h e  M S  of sample MW06101 
a s s o c i a t e d  wi th  SDG 90078 (Table  2-29, page 2 -47 ) .  This  i n d i c a t e s  t h a t  
r epo r t ed  non-detect and p o s i t i v e  va lues  for t h e  ana ly t e s  may be  underest imat-  
ed. The p o s i t i v e  and non-detect r e s u l t s  f o r  antimony, a r s e n i c ,  and l ead  i n  
a s s o c i a t e d  samples w e r e  q u a l i f i e d  a s  es t imated ,  J o r  U J .  

The t a r g e t  a n a l y t e  s i l v e r  exh ib i t ed  %Recovery r e s u l t s  below t h e  QC c r i t e r i a  
f o r  accuracy i n  t h e  t o t a l  meta l s  a n a l y s i s  of t h e  M S  of samples MWOS601 
a s s o c i a t e d  wi th  SDG 90082, and M W O l l O l  a s soc i a t ed  with SDG 90083 (Table  2-29, 
pages 2-48 and 2-49, r e s p e c t i v e l y ) .  This  i n d i c a t e s  t h a t  r e p o r t e d  non-detect 
and p o s i t i v e  va lues  f o r  t h e  analyte may be underestimated. The p o s i t i v e  and 
non-detect va lues  f o r  s i l v e r  i n  a s soc i a t ed  samples were q u a l i f i e d  a s  es t imat -  
ed, J or UJ. The t a r g e t  a n a l y t e  mercury was recovered above t h e  QC c r i t e r i a  
f o r  accuracy i n  t h e  M S  of sample M W O l l O l  a s soc i a t ed  wi th  SDG-90083 (Table  2- 
29, page 2-49).  Th i s  i n d i c a t e s  t h a t  p o s i t i v e  r e s u l t s  r epo r t ed  f o r  mercury i n  
a s s o c i a t e d  samples may be overest imated.  The q u a n t i t a t e d  va lues  f o r  mercury 
were q u a l i f i e d  a s  es t imated ,  J. 



Three (3) target analytes, antimony, arsenic, and thallium, exhibited %Recov- 
ery results less than the minimum criteria for accuracy in the dissolved 
metale analysis of the MS-of sample MW04501 associated with SDG 90075 (Table 
2-30, page 2-52). This indicates that the reported non-detect and positive 
values for the analytes may be underestimated. The positive and non-detect 
values for antimony, arsenic and thallium in associated samples were qualified 
as _estimated, J or UJ. 

The target analyte mercury was recovered above the maximum QC limit in the 
dissolved metals analysis of sample MW07601 associated with SDG 90074 (Table 
2-30, page 2-51). This indicates that any reported positive values for the 
analyte, in associated samples, may be underestimated. Any positive values 
for mercury in associated samples were qualified as estimated, J. 

The target analyte silver was recovered below the minimum acceptable criteria 
for accuracy in the dissolved metals analysis of the MS of sample MW05601 
associated with S D G  90081 (Table 2-30, page 2-54), MS of sample MW06801 
associated with SDG 90084 (Table 2-30, page 2-55), and in the MS of sample 
MW00601 associated with S D G  90087 (Table 2-30, page 2-56). This indicates a 
potential for low bias for the analyte silver in all associated samples. The 
positive and non-detect values reported for silver were qualified as estimat- 
ed, J or UJ. 

Surface Water Matrix 

The semivolatile analysis of the MS/MSD pair of surface water sample SW04301RP 
associated with SDG 90133 exhibited one (1) compound, 4-nitrophenol, with non- 
compliant recovery (Table 2-32, page 2-60). The compound was recovered below 
the QC criteria for accuracy. This indicates that the reported non-detect and 
positive values for the compound'may be underestimated. However, based on the 
assessment of other QC criteria, sample results were not qualified. 

The target analyte thallium was recovered below the minimum acceptable 
criteria for accuracy in the total metals analysis of sample SW03601 associ- 
ated with SDG 90100 (Table 2-34, page 2-62). The target analyte Selenium was 
recovered below the minimum acceptable criteria for accuracy in the total 
metals analysis of sample SW04301 associated with SDG 90133 (Table 2-34, page 
2-67). This indicates that the reported non-detect and positive values for 
the analytes in associated samples may be underestimated. The positive and 
non-detect values for thallium and selenium in associated samples were 
qualified as estimated, J or UJ. 

The target analyte thallium was recovered below the minimum acceptable 
criteria for accuracy in the dissolved metals analysis of samples SW04601 
associated with SDG 90124 (Table 2-35, page 2-70), SW05101 associated with S D G  
90110 (Table 2 - 3 5 ,  page 2-71), and SW03601 associated with S D G  90105 (Table 2- 
35, page 2-72). The target analyte Selenium was recovered below the minimum 
acceptable criteria for accuracy in the total metals analysis of sample 
SW04601 associated with S D G  90124 (Table 2-35, page 2-70). The non-compliance 
noted indicates that the reported non-detect and positive values for the 
analytes in associated samples may be underestimated. The positive and non- 
detect values for thallium and selenium in associated samples were qualified 



as estimated, J or UJ. The target analyte lead was recovered at 0% recovery 

0 in the MS of sample SW04601 associated with SDG 90124 (Table 2-35, page 2-70). 
This indicates that the laboratory may not be able to detect lead in field 
samples. Therefore, all non-detect results for the analyte lead were rejected 
(R) in the associated field samples and all positive results for the analyte 
lead in the associated samples were qualified as estimated (J). 

All surrogate recoveries except one (1) surrogate recovery in field samples 
for GC/MS volatile organics were "in-control" (Table 3-1). The surrogate 
compound toluene-d8 was recovered low in sample MW07201, which resulted in 
estimation of positive and non detect results (J/UJ). In addition, two (2) 
laboratory QC samples, MW0601MS and KW0601MSD, exhibited low recovery for the 
surrogate compound bromofluorobenzene. The non-compliance was slight and did 
not result in field sample data qualification. Ninety-nine and one-half 
percent (99.5%) of the volatile surrogate recoveries were acceptable. 

The semivolatile surrogate compound Terphenyl-dlq was recovered below the 
acceptable criteria for accuracy in fourteen (14) samples (thirteen (13) field 
samples and one (1) laboratory QC spike). The semivolatile surrogate compound 
2-fluorobiphenyl was recovered below the acceptable criteria for accuracy in 
one (1) field sample. However, the SOW and the National Functional Guidelines 
allow up to one (1) surrogate per fraction to be outside the QA/QC limit 
without sample qualifications, as long as the surrogate recovery is greater 
than 10%. Ninety-eight and seven-tenths percent (98.7%) of the semivolatile 
surrogate recoveries-were acceptable. 

The pesticide/PcB surrogate recoveries were not in-control in the majority of 
field samples analyzed (Table 3-3). The surrogate compound tetrachloro-m- 
xylene (TCX) was recovered below the acceptable criteria in thirty-seven (37) 
samples. The surrogate compound'decachlorobiphenyl was recovered below the 
acceptable criteria in sixty-eight (68) samples. This indicates an overall 
potential for low bias in field sample results. However, based on the 
assessment of other QC criteria, only field samples exhibiting non-compliant 
recovery of both surrogate compounds were qualified as estimated, J or UJ. 
Therefore, the positive and non-detect results for all target compounds in 
samples MW00701, and MW5801 were qualified as estimated (JJUJ). 

For the volatiles, semivolatiles, pesticide/PCB, and TPH analytical fractions, 
none of the compounds or group of compounds were rejected. Therefore, based 
on an overall assessment of MS/MSD and surrogate sample accuracy evaluation 
criteria, the water matrix analytical data was acceptable for each SDG for 
these fractions, with the noted potential for bias. The metals target 
analytes lead and arsenic were rejected in'one (1) field sample, antimony and 
arsenic were rejected in one (1) field QC blank, and antimony was rejected in 
six (6) field samples. However, this constituted a rejection of less than one 
percent (1%) of the sample data points for either matrix. 

I 3-2 Soillsediment Matrix 

The MSjMSD sample pairs for sediment matrix analyzed for GC/MS Volatiles and 
pesticides/P~~s exhibited "in-control" recovery results (Tables 2-42 & 2-44). 
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Soil Matrix 

The volatile analysis of the MS/MSD pair of sample SB06801 exhibited the non- 
compliant recovery of two (2) compounds in the MSD (Table 2-38). Toluene and 
chlorobenzene were recovered below the QC criteria for accuracy. This 
indicates the potential for low bias. However, based on -the assessment of 
additional QC criteria the analytical results were not qualified. 

The semivolatile analysis of the MS/MSD pair of sample SB05001 exhibited one 
(1) compound with non-compliant recoveries (Table 2-39, page 2-81). The 
compound 2,4-dinitrotoluene was recovered above the advisory limits in both 
the Ms and the MSD. The semivolatile analysis of the Ms/MSD pair of sample 
SB06801 exhibited two (2) compounds with non-compliant recoveries (Table 2-39, 
page 2-84). The compounds 2,4-dinitrophenol and phenol were recovered above 
the advisory limits for accuracy in the MS or MSD, or both. This is indica- 

- 

tive of potential high bias in positive sample results for these compounds. 
However, positive results for the compounds were not noted in the associated 
samples, so results were not qualified. - 
The pestieide/PCB analysis of the MS/MSD of sample SB05001 exhibited non- 
compliant recoveries in the MS and the MSD for the compound dieldrin (Table 2 -  
40, page 2-85). The compound was reported in the original sample and field 
duplicate sample analysis at a concentration which required dilution at a 
factor of 1:20. The RPDs between the field duplicate pair were acceptable. 
The spike recovery is affected by the high concentration af the target 
compound present in the field sample prior to spiking. Therefore, the sample 
results were not qualified. The analysis of the MS/MSD pair of sample SB03601 
exhibited two (2) compounds with non-compliant recoveries (Table 2-40, page 2 -  
88). The compound endrin was recovered below the QC criteria in the MSD. 
This indicates the potential for .low bias. However, based on the assessment 
of other QC criteria, the results in associated samples were not qualified. 

a 
The compound aldrin was not recovered in the MS or the MSD of  this QC spike 
pair. This indicates that the laboratory may not be able to detect aldrin in 
the sample,and its field duplicate. Therefore, the non-detect aldrin results 
in samples SB03601 and SB03601RP were rejected (R) and all positive results 
were qualified as estimated (J). 

The target analyte lead was recovered below the acceptable criteria for 
accuracy in the metals analysis of the MS of samples SB05001 and SB06801 
(Table 2-41, pages 2-88, 2-90). The target analytes antimony and selenium were 
recovered below the acceptable criteria in the MS of sample $803601. The 
analyte arsenic was recovered below the acceptable criteria in the MS of 
sample SB06401. These recoveries indicate potential low bias for the analytes 
mentioned. Therefore, the positive and non-detect values reported for 
selenium and antimony in samples in SDG 03801, arsenic in SDG 02EB, and lead 
in SDGs 90026, 02EB and 90065 were qualified as estimated, J or UJ. The 
target analyte lead was recovered above the acceptable criteria for accuracy 
in the metals analysis of the MS of sample SB06401 (Table 2-41, page 2-89). 
This recovery indicates potential high bias for lead in associated samples. 
Therefore, any positive values reported for lead in SDG 02EB were qualified as 
estimated, J. The target compound cyanide was not recovered in the MS of 
sample SB06401. This indicates that the laboratory may not be able to detect 



cyanide in the associated samples. Therefore, all non-detect results reported 
for cyanide in the samples in SDG 02EB were rejected (R) and all positive 
results for cyanide were qualified as estimated (J). 

Sediment Matrix 

The semivolatile.ana1ysis of the MS/MSD pair of sample SD03601 exhibited two 
(2) compounds with non-compliant recoveries (Table 2-43, page 2-92). N- 
nitroso-di-n-propylamine and 1,2,4-trichlorobenzene exhibited recoveries below 
the advisory limits in the MS. This indicates a potential for low bias. 
However, based on the assessment of other QC criteria, sample results were not 
qualified. The MS/MSD pair of sample SD04301RP exhibited non-compliant 

. .- recoveries for five (5) compounds in the MS and two (2) compounds in the MSD 
(Table 2-43, page 2-93). The recoveries in the MS were above the advisory 
limits and those in the MSD were below the advisory limits. However, based on 
assessment of other QC criteria, the sample results did not require qualifica- 
tion. 

The metals analysis of the MS of sample SD04501 associated with SDG 90123 
exhibited non-compliant recoveries for the analytes lead and selenium (Table 
2-45, page 2-101). The analytes were recovered below the acceptable criteria 
for accuracy which indicates a potential for low bias in associated sample 
results. Further, the recovery for lead was less than 30%. The non-detect 
results reported for lead were rejected, R, and positive results were quali- 
fied as estimated, J, in associated samples. The positive and non-detect 
results reported for selenium were qualified as estimated, J or UJ, in 
associated samples. 

The MS of sample SD03601 exhibited a non-compliant recovery for the analyte 
zinc, and the MS of sample SD04301 exhibited a non-compliant recovery for the 
analyte iead (Table 2-45, page 2-95). Both analytes were recovered below the 
acceptable criteria for accuracy. This is indicative of a potential for low 
bias in associated sample results. The positive and non-detect results for 
lead and zinc in associated samples ( S D G s  90100, 90109, 90115, 90118, 90129, 
90133, 90136, and 90138) were qualified as estimated, J or UJ. 

The total petroleum hydrocarbon analysis of the MS and MSD of SD04301 associ- 
ated with SDG 90133 exhibited a non-compliant recovery in both (Table 2-46, 
page 2-106). This indicates the potential for low bias in reported sample 
results., The positive and non-detect. results in associated samples were 
qualified as estimated, J or UJ. 

All surrogate recoveries result in field and QC samples for G C / M S  volatile 
organics were "in-control" (Table 3 -4 ) .  

The. semivolatile surrogate compound 2-fluorophenol was recovered above the 
acceptable criteria for accuracy in five (5) samples (three (3) field &amples 
and two (2) QC samples). However, the SOW and the National Functional 
Guidelines allow up to one (1) surrogate per fraction to be outside the QA/QC 
limit without sample qualifications, as long as the surrogate recovery is 
greater than 10%. Ninety-nine and one-tenth percent (99.1%) of the semi- 
volatile surrogate recoveries were acceptable. Per the method and the 



National Functional ~uidelines, up to one (I) surrogate recovery per fraction 
may not meet QA/QC criteria, as long as the recovery is greater than 10%. 

. -. - 

The pesticide/PCB surrogate compound DCB was recovered high in one (1) field 
sample on both columns (Table 3-6). This non-compliant recovery appears to be 
due to interferences. However, based on the assessment o,f other QC criteria, 
the sample results were not qualified. Ninety-nine point three-tenths percent 
(99.3%) of the pesticide/PCB surrogate rccoveriee were acceptable. 

For the volatiles, semivolatiles, and TPH analytical fractions, none of the 
compounds were rejected. Therefore, based on an overall assessment of MS/MSD 
and surrogate sample accuracy evaluation criteria, the soiljsediment matrix 
analytical data was acceptable for each SDG for these fractions, with the 
noted potential for bias. The pesticide target compound aldrin was rejected 
in one (1) field sample and in one (1) field duplicate sample. However, this 
constituted a rejection of less than one percent (1%) of the sample data 
points for either fraction. The metals target analyte cyanide was rejected in 
ten (10) soil samples. The metals target analyte selenium was rejected in one 
(1) sediment sample due to a spike recovery below 30% in a sample submitted by 
the laboratory for QC purposes only (no table is included for this sample). 
The analyte lead was rejected in one (I) field sample. 



4.0 REPRESENTATIVENESS 

Representativeness of thsenvironmental sample analytical data was assessed 
using trip blanks, field blanks, equipment rinseate blanks, and laboratory 
method blanks. The environmental samples and associated blanks were analyzed 
for the following target analyte groups: 

GC/MS volatile organic compounds (GC/MS VOCs); 
semivolatile organic compounds (SVoCs); 

pesticides, PCBs; 
total metals; 
total petroleum hydrocarbon (TPH), and 

. .. radiological nuclides (method blanks only). 

The trip blank samples were analyzed for only GC/MS volatile organic target 
analytes. Field blanks, equipment rinseate blanks, and laboratory method 
blanks were analyzed for target analytes in each listed category. The 
assessment of representativeness is summarized in  tabula^ form for each type 
of blank, trip blank results are summarized in Table 4-1, field blank results 
are summarized in Tables 4-2 through 4-6, equipment rinseate blank results are 
summarized in Tables 4-7 through 4-11, and method blank results are summarized 
in Tables 4-12 through 4-17. 

If contaminants were detected in a blank, corrective actions were made for the 
chemical analytical data during data validation by Heartland. The corrective. 
.action consisted of amending the laboratory reported results for organic and 
inorganic target analytes by the criteria. The following describes the 
Validation Qualifier code in the blank summary tables. 

Oraanic Tarqet Analvtes 

CRQL Validation Oualifier. If a sample result for the blank 
contaminant was less than the CRQL and less than 10 times the 
blank value, the sample result was rejected and amended as esti- 
mated non-detected at the CRQL for the target compound. 

U Validation Oualifier. If a sample result for the blank contami- 
nant was greater than the sample CRQL and less than 10 times the 
blank value, the sample result for the blank contaminant was 
amended as non detect at the concentration reported in the sample 
results. 

NO Action INAL .  If a sample result for the blank contaminant was 
greater than the CRQL and 10 times the blank value, the result was 
not amended. 

Inorqanic Tarqet Analvtes 

U Validation Qualifier. If a sample result for the blank contami- 
nant was less than the IDL and less than 5 times the blank value, 
the sample result was amended as non-detected. 



TABLE 4 - 1 
GC/MS VOLATILES DETECTED IN TRIP BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

SDG NUMBER r= RELATED ENVIRONMENTAL 

BLANK ID SAMPLES 

ISB06403. SEX801 MS, S53680l MSO 

SBOOOIOTB ISBO5701. SBO6501 

MW4501 RP, MW5201, MW5301, I MW5rn1. MW5901 

MW05401 RP 

MW00014TB MWO8201, MW08301. MW00901. 

MW07001, MW07101, MW07101 RP, 

SWOOOI 9TB SD03501. SD03601, SD03601 RP, 

SD04801, S005201, SD05301, 

SW00004F0, SW03501. SW03601 

SW03601 RP 

MWOOO16TB MW0M)I GEE. MW05601, MW05601 RP, 

MW06301, MW06401, MW07301, 

MW07401. MW05701, MW06001, 

ACETONE 1 9 1 uo1L 1 U 



TABLE 4 - I ,  CONTINUED 
GC/MS VOLATILES DETECTED IN TRIP BLANKS 

NAS JACKSONVILLE RI/FS FOR OU-1 



TABLE 4 - 2 
GC/MS VOLATILES DETECTED IN FIELD BLANKS 
NAS JACKSONVILLE OU-I 



TABLE 4 - 3 
SEMIVOLATILES DETECTED IN FIELD BLANKS 
NAS JACKSONVILLE OU-1 



TABLE 4 - 4 
PESTICIDES/PCBS DETECTED IN FIELD BLANKS 
NAS JACKSONVILLE OU-1 



TABLE 4 - 5 
TOTAL METALS AND CYANIDE DETECTED IN FIELD BLANKS 

NAS JACKSONVILLE OU-1 

BLANK ID 
IELATED ENVIRONMENTAL 

IAMPLES 

1605001, SBO5001 RP, SBOOOOl FB 
iB06801, SB06801 RP, SB06403 

CALCIUM 

CHROMIUM 

COPPER 
IRON 

SELENIUM 
SILVER 
SODIUM - 

VANADIUM 

ZINC 

90072 

901 00 

4 - 7  

MW00003FB 

SW00004FB 

MW6601. MW7601 NO CONTAMINATION FOUND 

SD03501, SD03601, 5003601 RP, NO CONTAMINATION FOUND 

SD04801, SD05201, SD05301. 

SW03501, SW03601, SW03601 RP 



TABLE 4 - 6 
DISSOLVED METALS DETECTED IN FIELD BLANKS 
NAS JACKSONVILLE OU-1 



TABLE 4 - 7 
GCJMS VOLATlLES DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE RllFS FOR OU-1 



TABLE 4 - 7,  CONTINUED 
GCIMS VOLATILES DETECTED IN EQUIPMENT AlNSE BLANKS 

NAS JACKSONVILLE RllFS FOR OU-1 

 RELATED ENVIRONMENTAL I IVALIDATION I 

( 901 36 1 SW00030EB I ~ ~ 0 4 1 0 1 .  SW04201. S D O ~ O ~  , 1 NO CONTAMINATION FOUND [m ..:............... 

............. ....................... ; ................. : ,. 
I , ....... : .......................................................... ......................... . .... ........................................... ... :.:. 

90160 JXCWOOO46EB JXCW04402. JXCW04402MS. ACETONE U 



TABLE 4 - 8 
SEMIVOLATILES DETECTED IN  EQUIPMENT RINSE BLANKS 
NAS JACKSONVILLE RI/FS FOR OU-I 

. . - - . . - - - 
SDG NUMBER I BLANK ID SAMPLES 

02EB 1 SB00002EB lSB05002, SB04201, $804202, 

SB03601 RP 

90026 SBOOOOI EB SB05001, SB05001 RP, SBOOOOl FB 
90065 SB0009EB SB06801, SB06801 RP, SB06403, 

I MW07001. MW07101, MW07101 RP. 
MW07201, MW06101, MW06201, 



TABLE 4 - 8, CONTINUED 
SEMIVOLATILES DETECTED IN EQUIPMENT RINSE BLANKS 
NAS JACKSONVILLE RllFS FOR OU-1 



TABLE 4 - 9 
PESTICIDES/PCBS DETECTED IN EQUIPMENT RINSE BLANKS 
NAS JACKSONVILLE RI/FS FOR OU-1 



TABLE 4 - 9, CONTINUED 
PESTICIDES/PCBS DETECTED IN EQUIPMENT RINSE BLANKS 
NAS JACKSONVILLE RI/FS FOR OU-1 

I 

901 20 [ SW00023EB ( ~ ~ 0 3 8 0 1 ,  SO03801 I NO CONTAMINATION FOUND ( 1 '--T'y l:',':: " . 

901 15 1 SW00021 EB 1 ~ ~ 0 5 4 0 1 ,  SW05001 SD04901, I NO CONTAMINATION FOUND 1" " I ' 1 
i 

1 SO05801 

901 41 1 SW00035EB [ S W O ~ I  01, SW06201. SD06101 I NO CONTAMINATION FOUND 



TABLE 4 - 10 
TOTAL METALS AND CYANIDE DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE RI/FS FOR OU-1 

IRELATED ENVIRONMENTAL RB  VALIDATION 



TABLE 4 - 10, CONTINUED 
TOTAL METALS AND CYANIDE DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

( 90078 1 MWW14EB I ~ ~ 0 8 2 0 1 ,  MW08301, MW00901. I ZlNC 

SDG NUMBER I BLANK ID 

RELATED ENVIRONMENTAL 

SAMPLES 

90100 

90083 

CONTAMINANT 

90082 

SWMXHSEB 

MW00017EB 

901 00 

1 I ~ ~ 0 0 5 0 0 1 .  SD05401. SD05401 RP I ZINC 

MWMIO1 BEB 

901 20 I SWM1023EB I~w03801 ,  SIX3801 ZINC 

ALUMINUM 

COPPER 

ZlNC 

MW07001. MW07101. MW07101 AP. 

MW07201. MW06101, MW06201. 

MW06701, MW07701 

SDD3601, SD036010, SW3501, 

SD04801. SD05201, SD05301, 

SW03501, SW03601, SW03601 RP 

MW00801, MW01101, MW04301, 

MW04401. MW06801, MW06901, 

MW06901 RP, MW07B01, MW07901, 

SW00020EB 

901 15 I SW00021EB ISWO5401. SW05001, SD04901. 

--- 
901 18 1 SW00022EB JSWO~~OI, SW5701 ZINC [ 90129 1 SWOW25EB 1 ~ ~ 0 3 7 0 1 .  SDO3701, SDO3Wl 1 COPPER 

COPPER 

f INC 

ALUMINUM 

CALCIUM - 
IRON 

MW07901 RP 

MW05601. MW05601 RP, MW06301, 

MW06401, MW07301. MW07401, 

MW05701, MW06001, MWOBSOI , 

COBALT 

LEAD 

SODIUM 

ZlNC 

ZINC 

ALUMINUM 

IRON 

ZINC 

MW07501. MW05501 

SW03401, SW05101. SW05601 IRON 

ZlNC 

ALUMINUM 

CHROMIUM 

LEAD 

901 33 

90123 

CONC. 

1.2 

VALIDATION 

SWMX128EB 

SW00024EB 

SW04301, SW04301 RP. SD04301. 

S W4301 RP 

---- 
SD04401, SD04501, SD05501. 

$004701, SD04601. SW004501, 

SW05501. SWO4601. SW04701 

ALUMINUM 

CHROMIUM 

COPPER 

IRON 

LEAD 



TABLE 4 - 10, CONTINUED 
TOTAL METALS AND CYANIDE DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE R I F S  FOR OU-1 

RELATED ENL~nunmcn IML 

CONTAMINANT 

CADMIUM 



TABLE 4 - 11 
DISSOLVED METALS DETECTED IN EQUIPMENT RINSE BLANKS 

MAS JACKSONVILLE RllFS FOR OU-I 

RELATED ENVIRONMENTAL I 
BLANK ID 1 SAMPLES CONTAMINANT 

MWOOOI 1 EB I ~ ~ 0 6 6 0 1 .  MW07BO1. MW00003FB 1 NO CONTAMlhATlON FOUND 

MW00012EB 1 MW41Ol. MW4201, MW4501. I COPPER 
I MW4501 RP, MW5201, MW5301, I ZlNC 

(MW5801, MW5901 I 

LEAD 

MAGNESIUM 

MWO0013EB 1 MW04601, MW03901, MW04001, 

MWOOOl4EB 

MANGANESE 

MW00016EB I MW05501, MW05601. MWO5601 UP. I MANGANESE 

LEAD 

I MW057Dl. MW06001, MW06301. I VANADIUM 

MW06401. MW06501, MW07301. ZINC 

MW05401 RP 

MW08201.MWO0301.MW00901, 

MWO7001, MW07101, MW07101 RP, 

MW07201, MW06101. MW06201, 

- 
BARIUM 

CHROMIUM 

COPPER 

MW00017EB 

MW07801. MW07901. MW07901 RP 

MW07401, MW07501 

MW00801, MW01101, MW04301, 

MWO4401. MW06801. MW06901, 

MWOOOl8EB (MW00601, MW03701, MW03801 

MWOOOIBEB 

ANTIMONY 

ZINC 

IRON 

1 ZlNC 

MW00601,MW03701,MW03801 

SW00024EB I SWO4501. SW04601. SW04701, 

~ ~ 0 0 0 2 1  EB 

SW00022EB 

MERCURY 

ZlNC 

ALUMINUM 

IRON 

ZlNC 

CONC. 
??Ez?3 ,!.!.!.:.:.:.:.:.~.~.:.>:.:, . . . . . . . . . , , . , , , . . . . . . . . , , , , , , 

lo .?  

swo550 1 

SWOSOOI. swosaoi,  SW05401 AP 

SW05701 

SW00019EB I SW000004FB, SW03501. SW03601, 

SW03601 RP 

UNITS IvAL'DAT1ON OUALlFlER I 

IRON 

ZlNC 

IRON 

ALUMINUM 

ZINC 

SWOOO23EB I SW03801 ZINC 



TABLE 4 - 11, CONTINUED 
DISSOLVED METALS DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

MANGANESE 



TABLE 4 - 12 
GC/MS VOLATILES DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

;DG NUMBER 

02EB 

03801 

CONTAMINANT 

6EB SBOBTB 

SB06801 MD. SB06801 MS 1 
VBLKW1 SB00001EB, SBOOOOITB [ METHYLENECHLORIOE I 3 - 

c onnn 

.. . . . .  

$805701 ACETONE 10 

SB06501 ACETONE 10 

VBLKI MW0003FB, MWOOl 1 €0,  MWOOl1 TB. N o  CONTAMINATION FOUND .... ....................... ............ .. 
MW06601, MW07601 ' ....... 

>)<. :.:.:.:.:. :.'.:.:.:.:.:+ 

VBLK1 MW0012EB, MW0012T0, MW4501. NO CONTAMlNATlON FOUND ~$#~$$$# ...................... ........ ........ :<.:.:.:. ...... ............. MW4501 RPM, MW5201, MW5301 ................... e 

VBLK2 MW04101, MW04201, MW04501 MS. NO CONTAMINATION FOUND KiI$$ ................. ....................... ............ ....................... MWO4501 MSD. MW05801, MW05901 ........................ . . . . . . .  

VBLKW1 MW00013EB, MW03901, MW04W1. METHYLENE CHLORIDE I 3 

MWOS101, MW05401. MW05401 RP 
MW04001. MWo4801. MW04901 ACETONE 5 

VBLKW1-0807 MW00014TB. MW00014EB. MW08201; METHYLENE CHLORIDE 2 

MWO8301, MW00901. MW07001, 

MW07101, MW07101 RP. MW07201. 

MW06101, MW06201, MW06701, 

MW07001. MW07101. MW07101 RP. 

MW07201. MW06101, MW06201, 

ACETONE 

ACETONE 

U 

CRQL 

U 

CRQL 

CRQL 

CRQL 



TABLE 4 - 12, CONTINUED 
GCJMS VOLATILES DETECTED IN METHOD BLANKS 
NAS JACKSONVILLE RIIFS FOR OU-1 

SDG NUMBER 

90082 

03501 

01 7EB 

BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 

VBLKW1~0810 1 ~ ~ ~ ~ 3 1 6 ~ 0 .  M W W 1 6 E B  I METHYLENECHLORIDE 1 2 1 ug/L I CROL 

LMWMM~GEB. MW07401. MW05701 ACETONE 

MW05601 MSD 

MW06401. MW07301, MW06501, ACETONE 6 ug/L U 
MW05501 MW05601 MS 

SW03501. SWO3601, SWO36Ol MS. 

I ~ 0 0 3 6 0 1 M S .  SW3601MSD ACETONE 

VBLK1 IMWMHII E B ,  MWOOOl7TB, MW07401 
NO CONTAMINATION 



TABLE 4 - 12, CONTINUED 
tC/MS VOLATILE5 DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RI/FS FOR OU-1 

IRELATED ENVIRONMENTAL VALIDATION 



TABLE 4 - 13 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

MW4501, MW4501 RP, MW5201. 



TABLE 4 - 13, CONTINUED 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RI/FS FOR OU-I  

MW07401, MW07501 

SBLKl MW06301 

03501 SBLKl SW03501. SW03601 
SBLK2 SD03501, S W3601 RP. SD04801, 

MW07801. MW07901. MW07901 RP 

SBLK2 MW00601 MS. MW00601 MSD 

901 15 SBLK4T SD05401 UP 
SBLK56 SW00021 EB, SW05001, SWO5401. 

ISDO~~OIMD 
901 23 1 SBLKSO ISWOOO~~EB,  SW04501. SW04601. NO CONTAMINATION 



TABLE 4 - 13, CONTINUED 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 



TABLE 4 - 14 
PESTICIDES/PCBs DETECTED IN METHOD BLANKS 
NAS JACKSONVILLE RI/FS FOR OU-I 

SDG NUMBE p 



TABLE 4 - 14, CONTINUED 
PESTICIDES/PCBe DETECTED IN METHOD BLANKS 
NAS JACKSONVILLE RI/FS FOR OU-1 



TABLE 4 - 14, CONTINUED 
PESTICIDES/PCBs DETECTED IN METHOD BLANKS 
NAS JACKSONVILLE RIIFS FOR OU-1 



TABLE 4 - 15 
TOTAL METALS AND CYANIDE DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

RELATED ENVIRONMENTAL MB 

SOG NUMBER SAMPLES CONTAMINANT CONC. 

02EB S W Z E B ,  SBMX)3EB ALUMINUM 131 -00 

CALCIUM 36.00 

IRON 35.00 

LEAD 2.50 
ZINC 13.00 

SB0002EB, SBDOO3EB ARSENIC -1.6 
MANGANESE -6.0 

SB05002, SEQ4201, SBO4202, SBOdM)1, ALUMINUM 3.80 

SBOG401. SEQ6401 MS, S W 0 1  MSD, LEAD 0.30 
S537401. SBO5601. SBD4602. SBD8302, ZINC 0.60 

S B083O 1 

SBO5002, $804201, 5804202, SB04601, MANGANESE -1.2 

SB06401, SBOWOIMS, SB06401MSD, SILVER -1.4 
SE07401, SEQ5601, $804602, SBOB302, 

SB08301 

03801 SBW004EB, SBOM)05EB, SBMM06EB, BARIUM 2.00 

SEUOOO7EB, SBOoOOBEB BERYLLIUM I .oo 
MANGANESE 2.00 

ZINC 7.00 

SBW004EB, SBO0M)SEB. S W O G E B ,  ALUMINUM -36.0 

SBooOO'lEB, SBOWOBEB IRON -1 7.0 
MAGNESIUM -48.0 

SB05602. S803801. SB03802, 5807402. ZINC 0.80 

SB06402. SB04001. $804002, SB03802 

S803601. S803601 MS. SB03W1 MSD 

SBJSW~. s803aoi. ~ ~ 0 3 ~ 0 2 ,  ~807402,. ALUMINUM 1 -31.0 

I S806402, S804W1. SB04W2, SB03602 I CALCIUM -36.0 

S803601. SET3601 MS. SF03601 MSD IRON -1 4.6 

I I MAGNESIUM 1 -34.8 

1 90026 1SBMXXIlEB.SBMHMIFB I COPPER 1 2.40 
SODIUM 1 21-10 

SBOSWI, S805001 RP, $805001 MS, CALCIUM [ 111.00 
COPPER 

- IRON 

MAGNESIUM 

SODIUM 1 10.40 

90065 ISW09EB, SB0009EBD, SBM)OSEBS, I MANGANESE 1 0.79 

SB[)OO2FB. SB0002FBD. SB0002FBS SODIUM 21 .OO I . I  SBDOOgEB. SB0009EBD, SBMX)9EBS POTASSIUM -538 

SBOWPFB. SB0002FBD. SBOOOZFBS 
S806801. SB06801MS. S806801MO. CALCIUM 1 1.96 

IRON 

MANGANESE 

SODIUM 

I ZINC 0.82 

SB06801, SB06801 MS, SB06801 MD, 1 COPPER ( -1.70 

S B06403 LEAD -0.39 

POTASSIUM -92.7 

SILVER -0.26 
THALLIUM 5.21 

uglL 

y uglL 

ng1K9 



TABLE 4 - 15, CONTINUED 
TOTAL METALS AND CYANIDE DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

- - 

iDG NUMBER SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 

90067 SB00010EB, SB00010EBD, SBMHHOEBS SODIUM 57.00 ug lL  U 

SBOOO~OEB. SBr)0010EBO, SB00010EBS COPPER -10.9 UQlL JIUJ 

SODIUM 14.80 rnglKg U 
-.:% ,x:,::::mc!a:I: 

ZINC 0.82 mg/Kg ;~:i:;:i:i:;:i$~$~:;:::::r:;::: 

SB05701. S806501 BERYLLIUM -0.04 rng/Kg JIUJ 

COPPER -1.7 rnglKg JNJ  

LEAD -0.39 rnglKg JlUJ 

THALLIUM - -0.21 rnglKg JNJ  

90072 MWM1003FB. MWO0011 EB. MW06601. SODIUM 41.00 ug/L U 

MW4501 MW. MW4501 MSD, MWA501 RP, 

MW05101. MW05401. MW05401 RP 

90078 MWOOOI 4EB. MW08201, MW08301, MW00901, CALCIUM 23.60 ug/L U 

MW07001, MW07101, MW07101 RP, MW07201, SODIUM 61.70 ug/L U 

I ~ ~ 0 6 1 0 1 .  MW06101 MS, MW06101MSD, I I I I 
MW06201. MW06701. MW07701 I I I I 
MW00014EB. MW08201. MWO6301. MW00901. I MERCURY I -0.1 1 ug lL  I JIUJ 
MW07001. MW07101. MW07101 RP. MWOf201. 

MW06101. MW06101 MS. MWOGIOI MSD. 

MW06201. MW06701. MWO7701 

01 7EB MW00017EB, MWOOOIBEB, MW00601, ALUMINUM 24.00 UgIL U 

MW00801, MW01101, MW03701. MW6801, ANTIMONY 22.80 Ug/L U 

IMWO~BOI , MW04301, MWO4401, MW06901, I POTASSIUM 1 445.00 1 ug lL  I U 

MW06901RP. MW07801. MW07901, MW07901RP SODIUM 24.40 ug/L U 

90082 MW00016EB. MW05601. MW05601 RP, MW06301, ANTIMONY 25.10 ug lL  U 

MW06401, MW07301, MW07401. MW05701. COPPER 2.45- ugIL U 

MWO6W1. MWO6501. MW07501. MW05501 SELENIUM 1.90 ug lL  U 

SODIUM 22.70 ug lL  U 
CYANIDE 2.52 uglL U - 

03501 SW0004FB. SWOOOl SEE, SW03501. SW03601. SODIUM 38.00 UglL U 

(901 00) SW03601 RP 
SW0004FB. SWO0019EB. SW03501. SW03601. THALLIUM -0.93 ug/L UJ 

SW03601 RP 

SW3501, SD03601, SO03601 RP, ARSENIC 0.64 mg/Kg U 

SD04801, SD05201, SO05301 CHROMIUM 0.77 rng/Kg U 

SODIUM 74.90 rnglKg U 

SD03501, SD03601, SD03601 RP, COPPER -0.49 rnglKg JlUJ 

SDO4801. SD05201. SD05301 LEAD -0.21 rnglKg JIUJ 

ZINC -0.46 rnglKg JIUJ 



TABLE 4 - 15, CONTINUED 
TOTAL METALS AND CYANIDE DETECTED IN METHOD BLANKS 
NAS JACKSONVILLE RIIFS FOR OU-1 

DG NUMBER 

901 15 

S W g O l .  SW5001. SW5401, SW5d01RP 

RELATED ENVIRONMENTAL 
SAMPLES 
S W W 2 1  EB, SW05401. SW05M31 

SWMX121 EB, SW05401, SW05M31 

SD04901, SW5M31. SD05401. SW5401 RP 

SODIUM 
COPPER 

LEAD 

901 18 

CONTAMINANT 
COPPER 

IRON 

SODIUM 
CADMIUM 

LEAD 

MERCURY 

ARSENIC 

CHROMIUM 

1 SODIUM 

SW00022E6, SW05701 

SWOO022E8, SW05701 

S W5701 

LEAD 
71NC 

ZINC 
COPPER 

IRON 

CADMIUM 

LEAD 
MERCURY 

ARSENIC 

CHROMIUM 

SODIUM 

SW5701 COPPER 

00109 

901 23 

SWMM2OEB. SW0301. SW05101. SW0.5601. 

SD03401. SW5101, SD05601 

SW5501, SW4701, SW4601 

SW046010, SW04701, SW00024EB I COPPER 

VANADIUM 

. - 

ARSENIC 

ARSENIC 
CHROMIUM 

SW3401, SW5101. SW5601 

SWMO1, SW4501. SD04501 S. SW4501 0, 

SD04401, SD04501, SW450lS. SW45010. 

S W5501. SW4701, SO04601 

1 CYANIDE 
SW04S01. SWO5501, SWO4501, SWOd601S. MERCURY 

SODIUM 

COPPER 

LEAD 
ZINC 

COPPER 

LEAD 

SODIUM 

- 
MB 

CONC. 

22.00 

14.20 

32.1 0 

-3.5 

4.77 

-0.12 

0.64 

0.77 
74.90 - 
-0.49 

-0.21 
4.46 

22.00 

14.20 

32.10 

-3.5 

-0.77 
-0.1 2 

0.64 

0.77 

74.90 
-0.49 

-0.21 

-0.46 

-3.26 
0.64 
0.77 

74.90 

-0.49 

-0.21 
-0.46 - 
0.69 

-0.26 

-1 1.8 
32.20 

9.90 

2.81 
1.73 

-0.12 
-37.7 

SW04501, SW05501, SW04601, SW04601S, 

SW04601 D. SWOA701, SWOW24EB 

VALlDATlOF 
UNITS QUALIFIER 

uglL  
ug/L 

ug lL  JNJ  

u /L JiUJ 

m g m  
w l K g  

ALUMINUM 

SODIUM 

r n g l ~ g  1 JNJ  

rng1Kg[ JWJ 
uolL JNJ 



TABLE 4 - 15, CONTINUED 
TOTAL METALS AND CYANIDE DETECTED IN METHOD BLANKS 
NAS JACKSONVILLE RIIFS FOR OU-1 

VALIDATION 
QUALIFIER 

U 

U 
U 

JWJ 
J/UJ 
JWJ 
U 

U J 
U J 

U 

U 

UNITS 

rnglKg 
mg/Kg 
mg/Kg 

rng/Kg 
rng/Kg 
rng/Kg 
UglL 

u ~ I L  
u ~ / L  

mgIKg 
rnglKg 

MB 

CONC. 

0.64 

0.77 
74.90 

-0.49 
-0.21 

-0.46 

5.43 

-0.14 
-38.3 

- 0.64 

0.77 

CONTAMINANT 
ARSENIC 

CHROMIUM 

SODIUM 

COPPER 
LEAD 
ZINC 

IRON 

MERCRUY 
SODIUM 

ARSENIC 

CHROMIUM 

SDG NUMBER 
go133 

901 29 

RELATED ENVIRONMENTAL 

SAMPLES 
SW4301,SW4301RP,SW4301MS, 

SW4301 MD 

SD04301, SW4301 RP. SW4301 MS 

S W4301 MS 

SWMX128EB. SW04301, SW04301 MS. 

SW04301 MSD 

SWWOPBEB, SWO4301, SW04301 MS, 

SW04301 MSO 

SD03701, SD03701S, SD03701D, SD03901 



-- 

TABLE 4 - 16 
DISSOLVED METALS DETECTED IN METHOD BLANKS 

HAS JACKSONVILLE RI/FS FOR OU-1 

- ~ - 

DG NUMBER SAMPLES 

MW04501, MW04501 RP, MW04501 MD, 

MW04501 MS, MW05201, MW05301, 

CONTAMINANT 

90075 

MW04501, MW04501 RP, MW04501 MD, 

MW04501 MS, MW05201, MW05301, 

90074 IMWOOOO~FB, MWOOOl1 EB, MW06601 I COPPER 

LEAD 

SODIUM 

MW00003FB. MW00011 EB, MW06601 

MWOOOI 2EB, MW04101, MW04201, 

I VANADIUM A 

SODIUM 

ZlNC 
VANADIUM 

IRON 

MW05801, MW05901 

90077 1MW0013E6, MW00701, MW01001, MW03501, 1 ANTIMONY 

MW03501 D, MW03501 S, MW03601, 

MW03901. MW04001, MW04601, MW04701, 

MW04801, MW04901, MW05001, MW05401, 

MW05401 RP, MW05401 RPD, MW05401 RPS, 

BERYLLIUM 

THALLIUM 

MW08001, MW08101 

90081 ~MWOOI~EB, MWO5SO1, MWO5601, MWO56Ol R [ ALUMINUM 

ANTIMONY 

CHROMIUM 

IRON 

MAGNESIUM 

MW0016EB, MW05501, MW05601, MW05601 R 
MW05601 S, MW056010, MW05701, MW06001, 

MW06301, MW06401. MW06501, MW07301, 

MWOl101 S, MW011 01 0, MW04301, MW04401, SODIUM 

MW06801, MW06801 S, MW068010, MW06901, 

SODIUM 

CADMIUM 

LEAD 

MW07401. MW07501 

MW06901 RP, MW0780.1, MW07901, MW07901 1 
90087 1 ~ ~ 0 0 0 1  ~ E B ,  MW00601, MW00601 S, MW0060 1 ANTIMONY 

90084 ( ~ ~ 0 0 0 1 7 E B ,  MW00801. MWOl 101, 

CHROMIUM 

COPPER 

LEAD 
SODIUM 

COPPER 

VANADIUM 

90079 IMWOOI~EB, MW00901, MW06101, MW06101 M I CALCIUM 

ME 
CONC. - 

6.40 

43.30 

2.90 

3 . 8  - 
8.30 

2.20 

43.30 

MW06101 MSD, MW06201, MW06701, MW0700 

MW07101, MW07101 RP, MW07201, MW07701, 

MW08201. MW08301 

SODIUM 

ZINC 



TABLE 4 - 16, CONTINUED 
DISSOLVED METALS DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE,RI/FS FOR OU-I 

RELATED ENVIRONMENTAL I I MB I IVALIDATION l 

CHROMIUM 

COPPER 

LEAD 

SODIUM 

SAMPLES 
MW00018EB, MW00601, MW03701, I ANTIMONY ( 21.70 1 ugiL I U 

CONTAMINANT 

VANADIUM 1 3.85 1 ug/L I U 
SW00021 EB, SW05001, SW05401, 

SW05401 RP 

SW00021 EB, SW05001, SW05401, 

SW05401 RP 

SW00022EB, SW05701 

CONC. 

LEAD ( 0.89 1 ug/L I U 

SW00022EB, SW05701 

<WO0024EB, SW04501, SW04601, 

5W04701, SW05501 

SODlUM 

CHROMIUM 

LEAD 

VANADIUM 1 2.81 1 ug/L ( U 

UNITS 

SODIUM 

CHROMIUM 

ALUMINUM 

COPPER 

;W00024EB, SW04501, SW04601, 

jW04701, SW05501 I SODIUM 

;W05601 

jW00004F0, SWOOOI 9EB, SW03501, SODIUM 1 31.10 1 uglL I U I 

QUALIFIER 

52.70 

-2.58 

0.89 

MERCURY 1 -0.14 1 ug/L I UJ 

jW05601 

52.70 

-2.58 

32.20 

9.90 

-37.7 

ug/L 

ug/L 

ug/L 

jW00020EB, SW03401, SW05101, 

jW00020EB, SW03401, SW05101, CHROMIUM 1 -2.58 1 ug/L [ UJ I SODIUM 52.70 

jW03601, SW03601 RP 

jW00004FB, SW00019EB, SW03501, 

jW03601, SW03601 RP 

jW00023EB, SW03801 

U 

UJ 

U 

ug/L 

Ug/L 

ug/L 

ug/L 

ug/L 
LEAD 1 0.89 ( ug/L I U 

1 SODIUM 1 52.70 1 ug/L I U 

U 
UJ 

U 

U 

UJ 

ug/L 

ARSENIC 

LEAD 

;W00023EB, SW03801 

U 

CHROMIUM 1 -2.58 1 ug/L I UJ 

3.26 

0.89 

ug/L 

ug/L 

J/UJ 

U 



TABLE 4 - 16, CONTINUED 
DISSOLVED METALS DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE Rl/FS FOR OU-1 

POTASSIUM 

I SODIUM 1 61.2 1 ug/L I U 

SW00028EB, SW04301, SW04301 RP, BERYLLIUM I -1.01 1 ug/L I UJ 

VALIDATION RELATED ENVIRONMENTAL MB 

[SDG NUMBER SAMPLES CONTAMINANT 

901 37 

VANADIUM 

QUALIFIER CONC. 

-2.06 

3.60 

. , 
496 

61.2 

-1.01 

-2.06 

901 39 (SW00033EB, SW04001, SW05801 

1 90130 1sW00025EB, SW03701 1 ALUMINUM 1 27.80 1 ug/L ( U 

UNITS 

SW04301 RPMS, SW04301 RPMD 

SW00030EB, SW04101, SW04201 

SWOOO~OEB, SW04101, SW04201 

LEAD 

SW00033EB, SW04001, SW05801 

ug/L 

ug/L 

ug,L 

ug/L 

ug/L 

ug/L 

ug/L 

MANGANESE 
VANADIUM 

LEAD 

POTASSIUM 

SODIUM 

BERYLLIUM 

MANGANESE 

496 

61.2 

-1.01 

-2.06 

POTASSIUM 

SODIUM 

BERYLLIUM 

MANGANESE 

901 42 

UJ 

UJ 
::;;;>;:;;,- -.. ..:.~.~.~.~,....-.~.~. . .. . , .... .,...,...... . ... . . . .. .... ,. 

U 

U 

JIUJ 

J/UJ 

3.60 

43.2 

49.9 

I 
90148 

Ug/L 

UgIL 

Ug/L 

Ug/L 

SW06201, SW06101, SW00035EB 

2.1 

43.2 

49.9 

U 

U 

UJ 
UJ 

ug/L 
ug/L 

ug/L 

VANADIUM 

CALCIUM 

SODIUM 

SW05901, SW06001, SW00037EB 

UJ 

U 

U 
ug/L 

ug/L 

ug/L 

ZINC 

CALCIUM 

SODIUM 

U 

U 
U 



TABLE 4 - 17 
RADIOLOGICAL NUCLIDES DETECTED IN METHOD BLANKS 
HAS JACKSONVILLE RIIFS FOR OU-1 

SDG NUMBER 

B(W132 

90029 

90030 

9003 1 

90026 

SO027 

90028 

90026 

9W27 

90028 

MB 

CONC. - 
42 

180 

40 

140 

54 

4W 

210 

21 0 

2 1 

42.8 - 
42.8 - 
42.8 - 
42.8 

42.8 - 
42.8 - 
180 

180 

46 

140 

50 

400 

2M1 

200 

22 - 
180 

180 

46 

140 

50 

400 

2M1 

200 

22 - 
180 

180 

46 

140 

50 
400 

200 

2W 

22 - 



-. 

TABLE 4 - 17, CONTINUED 
RADIOLOGICAL NUCLIDES DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RI/FS FOR OU-1 

BLANK ID 

MB'NONE'1 



TABLE 4 - 17, CONTINUED 
RADIOLOGICAL NUCLIDES DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RI/FS FOR OU-I 

IRFLATED ENVIRONMENTAL I I MB I VALIDATION .............. 

SDG NUMBER ( BLANK ID SAMPLES I CONTAMINANT ( CONC. I UNITS! QUALIFI 

I MB'NONE"1 IMWWOIGEB, MW05601, MW05601 RP. I 1-205 



TABLE 4 - 17, CONTINUED 
RADIOLOGICAL NUCLIDES DETECTED IN METHOD BLANKS 
NAS JACKSONVILLE RIIFS FOR OU-1 

SDG NUMBER 



UJ Validation Qualifier. If a sample result for the blank contam- 
inant was less than the sample IDL when the absolute value of the 
negative blank value was greater than the I D L ,  the sample result 
for the blank contaminant was amended as estimated non-detected. 

J Validation Qualifier. If a sample result for the blank contami- 
nant.was greater than the IDL and less than 10 times the blank 
value, when the absolute of the negative'blank value is greater 
than the IDL the result was amended as estimated at the laboratory 
value. 

4-1 T r i p  Blanks 

Trip blanks contained organic free deionized water from the laboratory and 
consisted of sample bottles which were similar to the environmental sample 
containers. The trip blanks were prepared and packaged at the laboratory 
prior to the sampling event and traveled with the sample bottles to the site. 
The trip blank bottles were not opened at the site or anytime prior to 
laboratory analysis. 

The two (2) volatile organic compounds which were detected in one (1) or more 
of the trip blank samples are listed below:. 

GC/MS Volatiles (Table 4-1) 

methylene chloride 
acetone 

The methylene chloride and acetone could be attributed to laboratory contami- 
nation. Some of the field samplP analytical results required qualification 
due to methylene chloride and acetone trip blank contamination. Based on the 
assessment of the trip blanks for representativeness, the analytical data was 
acceptable for each SDG. 

4.2 Field Blanks 

The field blank is a sample of deionized water used during equipment decontam- 
ination. The field blank was opened to ambient field conditions. Semivolati- 
le compounds and pesticide/PCB compounds were not detected in the field blank 
samples. . 

Target analytes detected in the field blank samples consisted of: 

GC/MS Volatiles (Table 4-2) 

methylene chloride 
acetone 



Total ~etals/Cyan 
barium 
iron -- 
chromium 
zinc 

ide (Table 4-5) 
calcium copper 
selenium silver 
sodium vanadium 

Dissolved Metals (Table 4-6) 
copper zinc sodium 

The volatile compounds methylene chloride and acetone could be attributed to 
laboratory contamination- The inorganic analytes could be attributed to the 
water source, the water treatment system that was used to make the deionized 

. .- water or laboratory artifacts. 

Because target compounds were detected in the field blanks, total metals 
results required pualification. However, all the data was considered usable. 
Therefore, based on the assessment of field blanks for representativeness, the 
analytical data was acceptable for each SDG. - 

4 -3  Equipment R i n s e a t e  Blanks 

The equipment rinseate blank was collected by rinsing a piece of sampling 
equipment with organic free deionized water. A sample of this water was 
collected and placed in sample containers similar to those used for the 
environmental samples. Pesticides/PCBs were not detected in equipment 
rinseate blank samples (Table 4-9). Target analytes detected in the equipment 

m rinseate blank samples consisted of: 

Volatiles (Table 4-7) 
chlorornethane ' 

methylene chloride 
acetone 
2-but anone 

Semivolatiles (Table 4-8) 
di-n-butylphthalate 
bis(2-ethylhexy1)phthalate 
di-n-octylphthalate 

Total Metals/Cyanide (Table 4-10) 
lead cobalt magnesium 
barium cyanide - sodium 
copper calcium zinc 
iron aluminum arsenic 

Dissolved Metals (Table 4-11) 
lead chromium zinc 
barium sodium magnesium 
copper manganese antimony 
iron iron mercury 

chromium 
beryllium 

aluminum 
beryllium 
c admiurn 
nickel 



The volatile compounds methylene chloride, acetone and 2-butanone can be 
attributed to laboratory and/or field contamination* Chloromethane i s  a heavy 
gas and very volatile, a ~ d  should not be expected to be found in a rinseate 
blank. Therefore, the chloromethane contamination could be attributed to 
laboratory contamination (i.e. contaminated purge vessels, etc.) The eemi- 
volatile compounds di-n-butylphthalate, di-n-octylphthal.ate, and bis(2- 
ethylhexyl)phthalate, detected in the equipment rinseate blanks can be 
attributed to random laboratory and/or field contamination. The metals 
analytes may be attributed to the water source, the water treatment system 
that was used to make the deionized water or laboratory artifacts. 

Because target compounds were detected in the equipment rinseate blanks, 
volatile and semivolatile results required qualification. Metals target 
analytes were detected in some of the equipment rinseate blanks; however, the 
analytical results were not qualified per ABB ES. Therefore, based on 
assessment of equipment rinseate blanks for representativeness, the analytical 
data was acceptable for each S D G .  - 
4.4 Method Blanks 

The method blanks were a sample of deionized water that is prepared by the 
laboratory at the time of analysis. Method blanks undergo the same analytical 
process as the corresponding environmental samples and associated field 
blanks. The purpose of the method blank is to assess the potential for target 
analytes to "contaminate" the sample during analysis. Pesticides target 

- compounds were not detected in method blank samples (Table 4-14). Target 
analytes detected in the method blank samples consisted of: 

GC/MS Volatiles (Table 4-12) 
acetone 
methylene chloride 
2-but anone 
4-methyl-2-pentanone 
2-hexanone 
dichloroethene 
benzene 

. Semivolatile Organics (Table 4-13) 
di-n-butylphthalate 
bis(2-ethy1hexyl)phthalate 
di-ethylphthalate 

Total Metals/Cyanide (Table 4-15) 
aluminum mercury thallium 
barium magnesium cyanide 
beryllium manganese selenium 
calcium copper cadmium 
arsenic iron vanadium 
sodium zinc silver 
potassium lead 



Dissolved Metals (Table 4-16) 
aluminum mercury thallium 
ant imowy magnes ium vanadium 
beryllium manganese chromium 
copper arsenic iron 
sodium zinc silver 
potassium lead 

Radiological Nuclides (Table 4-17) 
Radium-224 Actinium-228 
Lead-2 12 Lead-214 
Radium-223 Radium-228 
Thorium-232 Uranium-238 
Bismuth-210 Thallium-208 
Thorium-228 Bismuth-212 
Bismuth-2 14 

The detectable acetone, methylene chloride, 2-butanone, 4-methyl-2-pentanone, 
2-hexanone, bis(2-ethylhexyl)phthaIate, di-ethylphthalate, and di-n-butylphth- 
alate results are attributed to laboratory contaminatian. Dichloroethene and 
benzene are unusual method blank contaminants. Their presence could be 
attributed to dirty glassware and/or contaminated instrumentation lines. The 
inorganic analytes may be attributed to the water source, the water treatment 
system that was used to make the deionized water or random contamination. 
Further, some of the detected concentrations of inorganic analytes were 
negative, which indicates instrumentation anomalies. 

The radiological nuclides which were detected in the associated method blanks 
may be attributed to laboratory contamination, i.e. dirty counting containers 
or contaminated acids. The contdmination for the method blanks associated 
with sediment samples in SDGs 90100, 90109, 90115, 90118, 90120, and 901023 
was of a sufficient magnitude to warrant rejection of sample results. The 
interference which was caused by the contamination of the method blanks with 
the nuclides bismuth-212, bismuth-214, lead-212, lead-214, thorium-228, and 
thallium-208 made accurate counting of other nuclei difficult. The results 
for the above mentioned nuclides,- non-detect,and positive, were rejected in 
fifteen (15) field samples and two (2) field duplicate QC samples. This 
constituted a rejection of 6.1% of the QC water matrix data points and 51.7% 
of the sediment matrix data points. The completion goal for the QC water 
matrix for the radiological fraction fell slightly below the 96% goal at 
93.9%. The completion goal for the sediment matrix for the radiological 
fraction fell below the completion goa1,'at 48.3%. In turn, this resulted in 
the overall completion goal for the fraction to fall below the 95% goal, at 
88.4%. However, all data points for the radiological fraction for the 
groundwater, surface water, and soil matrices were acceptable. These matrices 
exceeded the completion goal of 96%. Because target compounds/analytes/ 
nuclides were detected in some of the method blanks, some of the analytical 
results were qualified/rejected. However, based on assessment of method 
blanks for representativeness, the analytical data was acceptable for each SDG 
for all analytical fractions and matrices, with the exception of the radiolog- 
ical QC water and sediment matrices. 



5 . 0  COMPARABILITY 

Comparability is a qualitative measure designed to express the confidence with 
which one data set may be compared to another. The analytical samples were 
collected and transported to the chemical analytical laboratory in accordance 
with standard procedures and were analyzed in conformance with acceptable 
USEPA procedures (Refer to Table 5-1 below). The analytical data are reported 
in standard units (micrograms per liter, micrograms per kilogram, etc,) .  

The methods used to collect the environmental samples and the methods used to 
analyze the samples should assure comparability of the analytical data. 

TABLE 5-1 
USEPA Procedures (cLP/SW-846/EPA-EMSL Methodologies) ' 

U.S. EPA Method Description 

CLP SOW OLM01.8 CLP TCL Volatile O r g a i c s  without TICS 
CLP SOW OLM01.8 CLP TCL Semivolatile Organics without TICS 
CLP SOW OLM01.8 CLP TCL Pesticides/~CBs 
CLP SOW ILM02.1 CLP TAL Metals and Cyanide 
S3550/9071/418.1 SW-846 Total Petroleum Hydrocarbons 
EPA 901.1 EPA-EMSL Gamma Scan 



6.0 COMPLETENESS 

Completeness is the quantitative measure of the amount of data obtained from a 
measurement process compared with the amount expected to be obtained under the 
conditions of measurement. The completeness goal for laboratory analysis for 
this project was 96 percent useable data. Unusable analytical data are those 
results reported by the laboratory but rejected during the data validation 
process. A summary of the completeness goal for NAS Jacksonville RI/FS for 
OU-1 is provided in Table 6-1. For more detailed completeness goal tables, 

- 

please refer to Appendix C. 

TABLE 6-1 
COMPLETION GOAL (>96%) 

v 100.0 100.0 
sv 100.0 100.0 
P/P  99.9 100.0 
T.M. 99.8 99.5 
D.M. 100.0 99.9 
TPH 100.0 N A 

RAD 93.9 100.0 

UATRIX KEY 
QC = QC Samples 

HETHOD KEY 
V = GC/MS Volatiles 
SV = Semivolatiles 
P I P  = Pesticides/PCBs 

MW = Groundwater Samples 
SB = Surface Soil Samples 
SW = Surface Water Samples TM = Total Metals/Cyanide 
SD = Sediment Samples DM = Dissolved Metals 
CW = Cone Penetrometer Water Samples TPH = Total Petroleum Hydrocarbons 
OV = Overall RAD = Radiological Gamma Scan 

All of the analytical data did not meet the 96 percent completeness goal. For 
each analytical group with rejected data, the following provides a brief 
narrative that describes the conditions upon which the data were rejected. 

Volatiles Some of the positive results reported for several of the target 
compounds in volatile samples SD05601 from SDG 90109, JXCW07701 and JXCW07801 
from SDG 90176 and JXCW09001 from SDG 90195 were "rejected" in favor of 
results reported from a dilution analysis of the samples because the results 
from the undiluted analysis were outside,the linear range of the calibration 
curves. The results reported for sample NW07201 were "rejected" in favor of 
the results reported from the reanalysis of the sample. These actions do not 
constitute true rejections since viable results were obtained from the 
dilution analyses or the reanalysis. Therefore, the "rejections" were not 
counted in the rejection tables and did not affect the completeness results. 

Pesticides The positive results reported for the compound Endrin in samples 
SB05601 and SB07401 were "rejected" and replaced with the higher quantitated 
value reported as non-detects, These actions do not constitute true rejec- 
tions since viable non-detect results were obtained. Therefore, the "rejec- 
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tions" were not counted in the rejection tables and did not affect the 
completeness results. 

- - 

Volatiles/Semivolatiles/Pesticides Some sample data points were qualified for 
initial and/or continuing calibration deficiencies. All 'results qualified for 
calibration % RSD and % D deficiencies (J/UJ) are considered to be useable. 
For the compounds in the GC/MS volatile and semivolatile analyses that did not 
meet calibration criteria, all positive results are qualified as estimated (J) 
(%Ds > 2 5 % )  and all non detect results are qualified as estimated (UJ) (>50% D 
<go%) due to calibration deficiencies. For the pesticides analyses that did 
not meet calibration criteria, all positive and non-detect results are 

. .- qualified as estimated, ( J / U J ) ,  for initial calibrations which exceeded the 

20% RSD criteria, and for continuing calibrations which exceeded the 25% D 
criteria due to calibration deficiencies. There was no data rejected for 
calibration deficiencies in any fraction. 

For all other fractions, the conditions upon which data points were rejected 
were discussed in the appropriate section of this narrative. Although the 
completion goal was not met for the radiological fraction, all other fractions 
exceeded the completion goal for the project. Based upon the completion 
results for all fractions and all matrices, the RI/FS Round 2 for OUl of NAS 
Jacksonville exhibited an overall completion of 98.2% useable data obtained. 



7 . 0  PARCC SUMMARY 

The purpose of evaluating-the quality of the analytical data -using the PARCC 
criteria was to address the qualification of the data in regards to evaluation 
of the presence, magnitude and characteristics of hazardous substances at NAS 
Jacksonville RI/FS for OU-1. Overall, the chemical analytical data are 
acceptable and exceeded the completion goal of 96 percent for all analytical 
fractions except the radiological nuclides analysis for the sediment sample 
matrix. Tables 7-1 through 7-6 provides a tabulation of the assessment of 
PARCC criteria for each SDG far groundwater samples, surface water samples, 
cone penetrometer water sample, soil samples, sediment samples, and quality 
control samples, respectively. 



TABLE 7-1 
PARCC CRITERIA SUMMARY 
GROUNDWATER SAMPLES 

NAS JACKSONVILLE RI/FS FOR OU-1 

SDGs 

01 2EB 
(90073) 
003FB 

(90072) 
90074 

90075 

90076 

- 
90077 

90078 

90079 

03501 
(901 00) 

90084 

90081 

90087 

01 6E 
(90082) 
017EB 

(90083) 

COMPLETENES: 

ACCEPTABLE (1 : 

ACCEPTABLE 

COMPARABILIW 

ACCEPTABLE 

PRECISION 

ACCEPTABLE 

I I I 

with Rejections 
ACCEPTABLE 

ACCEPTABLE 

ACCURACY 

ACCEPTABLE (1) 

ACCEPTABLE 

I I I I 

REPRESENT- 
ATIVENESS 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE (2) 
with Rejections 

I I I I 

with Rejections 
ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE : ACCEPTABLE 

ACCEPTABLE 

I I I I 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

I I I I 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

I I I I 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

(1 One (1) metals analyte (antimony) rejected (Rj in seven (7) field 
samples due to recovery <30% in an MS. 

(2) One (1) metals analyte (lead) rejected (R) in one (1) field 
sample due to recovery ~ 3 0 %  in an MS. 

ACCEPTABLE (2) 

with Rejections 
ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

I I 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 



-- 

TABLE 7-2 
PARCC CRITERIA SUMMARY 
SURFACE WATER SAMPLES 

NAS JACKSONVILLE RI/FS FOR OU-1 

COMPLETENESS ACCURACY 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

COMPARABILITY REPRESENT- 

ATIVENESS 
ACCEPTABLE 03501 1 ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 
A 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

901 09 ACCEPTABLE I ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

-. 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE (1) ACCEPTABLE (1) 
with Rejections 
ACCEPTABLE 

with Rejections 
ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE 

(1 One (1) metals analyte (lead) rejected (R) in three (3) field 
samples due to recovery ~ 3 0 %  in an MS. 



TABLE 7-2, CONTINUED 

PARCC CRITERIA SUMMARY 
SURFACE WATER SAMPLES 
NAS JACKSONVILLE RI/FS FOR OU-I 

SDGs 

I I 

ACCEPTABLE I ACCEPTABLE (2) 1 
1 

ACCEPTABLE I ACCEPTABLE 

COMPARABILIW 

ACCEPTABLE 

PRECISION 

ACCEPTABLE 

ACCEPTABLE 

ACCURACY 

ACCEPTABLE 

ACCEPTABLE 

REPRESENT- 
ATIVENESS 

ACCEPTABLE 

with Rejections 
ACCEPTABLE 

I I I 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

I L 

COMPLETENES: 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

- 
ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE (2: 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

with Rejections 
ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

(2) One (1) metals analyte (lead) rejected (R) in one (1) field 
samples due to recovery <30% in an MS. 
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TABLE 7-3 

PARCC CRITERIA SUMMARY 
CONE PENETROMETER SAMPLES 
NAS JACKSONVILLE RI/FS FOR OU-1 

SDGs PRECISION ACCURACY REPRESENT- COMPARABILITY COMPLETENESS 
ATIVENESS 

901 43 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

90144 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

901 76 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 
- 

901 60 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

901 95 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 



TABLE 7-4 

PARCC CRITERIA SUMMARY 
SOIL SAMPLES 
NAS JACKSONVILLE RI/FS FOR OU-I 

I SDGs I PRECISION ( ACCURACY REPSESENT- I COMPARABILITY I COMPLETENESS I 

02EB 

90026 

03801 

90065 

(1 One (1) pesticide compound (aldrin) rejected (R) in one (1 )  

field sample due to zero percent (0%) spike recovery. 

(2) One (1) metals analyte (cyanide) rejected (R) in ten (10) field 
samples due to recovery <30% in an MS. 

ACCEPTABLE 

ACCEPTABLE 

1 I I I I 

ACCEPTABLE 

ACCEPTABLE 

90067 

ACCEPTABLE (2) 
with Rejections 
ACCEPTABLE 

ACCEPTABLE (1) 
with Rejections 
ACCEPTABLE 

ACCEPTABLE 

AT; '.'ENESS 
ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

1 
ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 
- 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

, ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 



- - 

TABLE 7-5 
PARCC CRITERIA SUMMARY 
SEDIMENT SAMPLES 
NAS JACKSONVILLE RI/FS FOR OU-I 

SDGs 

03501 

301 00) 

01 6E 
90082) 

01 7EB 

30083) 

90115 

901 20 

90118 

901 09 

901 33 

901 29 

901 23 

90136 

90138 

901 41 

901 47 

COMPARABILITY 

ACCEPTABLE 

ACCEPTABLE 

I I I 

I with Rejections 

ACCEPTABLE I ACCEPTABLE (2) 1 ACCEPTABLE (1) I ACCEPTABLE 

REPRESENT- 

ATIVENESS 

ACCEPTABLE (1) 

with Rejections 

ACCEPTABLE 

PRECISION 

ACCEPTABLE 

ACCEPTABLE 

I 

ACCURACY 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

with Rejections 

ACCEPTABLE I ACCEPTABLE 1 ACCEPTABLE (1) 1 ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

A 

ACCEPTABLE ACCEPTABLE ( ACCEPTABLE 

with Rejections 

ACCEPTABLE 

ACCEPTABLE (1) 

with Rejections I 
ACCEPTABLE I ACCEPTABLE ( ACCEPTABLE (1) I ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

I I I 

with Rejections 

ACCEPTABLE 

ACCEPTABLE . 

ACCEPTABLE 

I I I 

(1 Radiological nuclides rejected (R) in fifteen (15) field 

samples due to method blank contamination. 

(2) One (1) metals analyte (antimony) rejected (R) in two (2) field 

QC samples due to  recovery ~ 3 0 %  in an MS. 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

COMPLETENESS 

ACCEPTABLE 

ACCEPTABLE (I ) 

with Rejections 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

UNACCEPTABLE (1) 

with Reiections 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

UNACCEPTABLE (1) 

ACCEPTABLE 

with Rejections 

ACCEPTABLE (1 ) (2) 

with Rejections 

UNACCEPTABLE (1) 

with Rejections 

UNACCEPTABLE (1) 

with Reiections 

ACCEPTABLE 

ACCEPTABLE 

UNACCEPTABLE (1) 

with Rejections 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 



TABLE 7-6 
PARCC CRITERIA SUMMARY 
QUALITY CONTROL SAMPLES 
NAS JACKSONVILLE RI/FS FOR OU-1 

PRECISION ACCURACY 

I 

ACCEPTABLE ACCEPTABLE 

I 
ACCEPTABLE ACCEPTABLE 

I 
ACCEPTABLE 1 ACCEPTABLE (2) 

I with Rejections 

ACCEPTABLE ACCEPTABLE 

I 

ACCEPTABLE ACCEPTABLE 

I 

ACCEPTABLE I ACCEPTABLE (3) 

with Rejections 

ACCEPTABLE ACCEPTABLE 

I 
ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

I 

ACCEPTABLE ACCEPTABLE 

I 

ACCEPTABLE ACCEPTABLE 

I 
ACCEPTABLE ACCEPTABLE 

I 

ACCEPTABLE ACCEPTABLE 

I 

ACCEPTABLE ACCEPTABLE 

I 
ACCEPTABLE ACCEPTABLE 

COMPLETENESS 

ACCEPTABLE 

REPRESENT- 

ATIVENESS 

ACCEPTABLE 

I 1 

CWPARABIUTY 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE (2) 

with Rejections 

ACCEPTABLE 

ACCEPTABLE 

I I 

ACCEPTABLE 

ACCEPTABLE 

I I 

ACCEFFAELE (3) 

with Rejections 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

I I 

ACCEPTABLE (1) I ACCEPTABLE I ACCEPTABLE (1) 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE (1) 

wlth Rejections 

ACCEPTABLE 

1 

I I 

ACCEPTABLE 

ACCEPTABLE (1) 

with Rejections 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

with Rejections 

ACCEPTABLE (1) 

with Rejections 

ACCEPTABLE (1) 

with Rejections 

ACCEPTABLE (1) 

with Rejections 

ACCEPTABLE 

ACCEPTABLE 

1 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ( I )  

with Rejections 

ACCEPTABLE 

with Rejections 

ACCEPTABLE (1) 

with Rejections 

ACCEPTABLE (1) 

with Rejections 

ACCEPTABLE (1) 

wit+ Rejections 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

I , 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

I I 

ACCEPTABLE (1) 

with Rejections 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

I 1 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

I I 

I I 
ACCEPTABLE I ACCEPTABLE I ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

I I 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE 



-. 

TABLE 7-6, CONTINUED 
PARCC CRITERIA SUMMARY 
QUALITY CONTROL SAMPLES 
NAS JACKSONVILLE 41/FS FOR OU-1 

PRECISION ACCURACY REPRESENT- COMPARABIUN COMPLETENESS 

ATIVENESS 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

I I I I 
ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

I I 1 I 
ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

I I I I 
ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

I I I I 
ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

I I 1 I 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

I I I I 
ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

I I I I 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

I I I I 
ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

I I I I 
ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

I I I 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

I I I 1 
ACCEPTABLE ACCEPTABLE . ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

(1) Radiological nuclides rejected (R) in two (2) OC field duplicates 

due to method blank conraminofion. 

(2) m e  (1) pmsticide compound (rldrin) rejected (R) in one (1) OC 

field duplicale due to zero percent (OX) spika recovery. 

(3) One (1) mslolsanalyte (antimony) rejected [R) in two (2) Eeld 

OC mrnplso due to recovery c30% in an MS. 
7-9 



-. - 
ABB Environmental Services, Inc. 1991. Navy Installation Restoration 
Program Plan, Naval Air Station, Jacksonville, Florida. Volume 5: 
Remedial Investigation/Feasibility Study Work Plan-for OU1, Oil and 

_ Solvents Disposal Pits Area. Prepared for SOUTHNAVFACEGCOM. September. 
Updated 1993. 

Geraghty & Miller, Inc., 1991b. Navy Installation Restoration Program 
Plan, Naval Air Station, Jacksonville, Florida. Volume 1: Organization 
and Planning, Prepared SOUTHNAVFACENGCOM. September. 

Geraghty & Miller, Inc., 1991b. Navy Installation Restoration Program 
Plan, Naval Air Station, Jacksonville, Florida. Volume 4: Basic Site 
Work Plan. Prepared SOUTHNAVFACENGCOM. September. Updated 1992. 

Naval Energy and Environmental Support Activity (NEESA), 1988., Sampling 
and Chemical Analysis Quality Assurance Requirements for the Navy 
Installation Restoration Program, Naval Energy and Environmental 
Support, 20.2-047B, June 1988. 

USEPA, 1988a., Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganic Analyses, United States Environmental Protection 
Agency, July 1988. 

USEPA, 1988b., National Functional Guidelines for Organic Data Review, 
United States Environmental Protection Agency, July 1988. 

USEPA, 1990a., Guidance for' Data Usability in Risk Assessment, United 
States Environmental Protection Agency, EPA 540 G-90/008, October 1990. 

USEPA, 1990b., Statement of Work for Organic Analysis, Multi-Media, 
Multi-Concentration, united States Environmental Protection Agency 
Contracts Laboratory Program, Document No. OLK01.8, March 1990. 

USEPA, 1990c., Statement of Work for Inorganic Analysis, Multi-Media, 
Multi-Concentration, United States Environmental Protection Agency 
Contracts Laboratory Program, Document No. ILM01.2, March 1990. 



CALIBRAlTON SUMMARY 



TABLE A - 1 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 

NAS KAC SONVILLE RI/FS FOR OU-I 

l l ~ A i  = INiTlAL CALIBRATION = %RSD ISDG 02EB [ SDG 03801 

SDG 02EB 
ICALt: NONE 
CCAL1: SB0002EB, SB0002TB, SB0003TB, SB0003EB 

CCALI : SBO6401, SB05002, SB06401MS, SBO64Ol MSD, SB0420l ,'S804202, 

SB04607, S007401, S005601, SB04602, SB08302, SB08301 

SDG 03801 

ICALI: NONE 
C C A t l :  SB00004EB, SB00004TB, SB00005EB, SB00005TB, SBOOOO6EB, 

SB00006TB, SB00007E B, SB00007TB, SB00008EB 



TABLE A - 1, CONTINUED 
INlTlAL AND CONTINUING CALlBRATlON 

VOLATILE ORGANIC COMPOUNDS 

NAS KAC SONVILLE RIIFS FOR OU-1 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

l C M  = INIT= CALlBRATiON = %RSD 

CCAL = CONTINUING CALlBRATlON = %D 
DATE 
INSTRI IMFNT ln 

SDG 90026 

CCAL1: SB00001 FB, SB00001 TB 

CCAL2: SB00001 EB 
ICAL2: NONE 

CCALl: SB05001 

ICAL3: NONE 

SDG 90026 

CCALI 

060293 

FlNNZ 

ICAL2 
052893 

FlNNZ 

CCALZ 
060393 

FINN2 

CCALI 
061 193 

FlNNZ 

ICAL3 
061 093 

INCOS50-2 



TABLE A - 1, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 
VOLATILE ORGANIC COMPOUNDS 

NAS KAC SONVlLLE RI/FS FOR OU-1 

SDG 90065 

ICALI : SBO6001, SBO68Ol MS, SBO68Ol MD, SBO68Ol RP, SB06403, SB00009TB, 

SBO0009EB, SB00002FB 

SDG 90067 

CCALl : SB0001 TB, SSB0001 EB 

CCALP: SB05701, S806501 

SDG 90072 

CCALI : MW0003FB, MWOOl1 EB, MW0011 TB, MW6601, MW7601 

SDG 90073 

CCALl: MW001 ZTB, MWOOl2E6, MW%Ol, MWXiOI, MW4501, MW45Ol RP 
CCAL2: MW45Ol MW, MW45Ol MSD, MW5801, MWWO1, MW4IO1, MW4201 



TABLE A - 1, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 

NAS KAC SONVILLE RllFS FOR OU-1 

I ICAL = INIT~AL C ~ L ~ B R A T ~ O N  = %RSD SDG 90076 1 SDG 90078 ] SDG 03501 

-- 

I CAI IRRATION CRITERIA I RRFIRSD 1 RRFlRSD 1 RRFI%D I RRFI%D 1 RRFIRSD RRF/%D I 

CCAL = CONTINUING CALIBRATION = %D 
DATE 
INSTRI IMFNT 117 

SDGS, STANDARDS, AND ASSOCIATED, SAMPLES 

SDG 90076 

ICAL1: NONE 
SDG 90070 

!CALI: NONE 
CCALI: MW00014T8, MW00014EB, MW08201, MW08301, MW00901, MW07001, 

MW07101, MW07101 RP, MW07201, MW06101, MW06101 MS, MW06101 MSD, 

MW06201, MW06701, MW07701 

CCAL2: MW07201 RE 

SDG 03501 

ICALI: NONE 

CCAL1: ~ ~ 0 0 0 1  ~ T B ,  SB00019EB, SW00004F8, SW03601, SW03601 MS, 

SW03601 MSD, SW03601 RP, SW03501 

ICALI 

072993 
5100 

ICAL1 

072993 
51 00 

CCAFI 

080793 

51 00 

CCAL2 

082793 

5100 

lCAL1 

080493 

INCOS 50-1 

CCALf 

082393 

INCOS 50-2 



TABLE A - 1, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 

NAS KAC SONVILLE RIIFS FOR OU-1 

1,1,2,2-TETRACHLOROETHANE 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 90082 

CCAL1: MWO56Ol RP, MWO56Ol MS, MWO56Ol MSD, MWO6301, MW06401, MWO7301, 

MWO6501, MWO7501, MW05501 

SDG 90083 

CCAL1: MW0017TB, MW0017EB, MW7901 

CCAL2: MW79Ol RP, MW1101, MW7801, MW6801, MW44Ol, MW4301, MW6901, 

MW69Ol RP, MWOBO1, MW0018EB, MW0601, MWOX'Ol, MW03801 

CCAW: MW0018TB, MWO6Ol MS, MWO6Ol MSD 

SDG 901 15 

ICALI: NONE 

CCAL1: SW00021TB, SW00021E6, SW05401 RP, SW05401, SW05001 



TABLE A - 1, CONTINUED 
INITIAL AND CONTINUING CALlaRATlON 

VOLATILE ORGANIC COMPOUNDS 

NAS KAC SONVlLLE RI/FS FOR OU-1 

I / C N  = lNlTlAL CALIBRATfON = %RSD SDG 901 20 1 SDG 901 1 8 1 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 901 20 

CALI:  NONE 
CCAL1: SD03801 

CCAL2: SW00023EB, SW03801, SW00023TB 

SDG 90118 

ICAL1: NONE 
CCAtt : SW00022T0, SW00022EB, SW05701 
CCAL2: SD05701 



TABLE A - 1, CONTINUED 
INITIAL AND CONTINUING CALlBRATlON 

VOLATILE ORGANtC COMPOUNDS 

NAS KAC SONVILLE RljFS FOR OU-1 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 901 19  

ICALI : NONE 
CCALl :  SW00020EB, SWO3401, SWO5IO1, SW05601 

CCAL2: SW00020TB 

CCAL3: SD03401, SD05601, SDO5lO1, SDO56Ol DL 
SDG 90133 

ICALI: NONE 

CCALI : SW00027TB, SW00028EB, SWO4301, SWO43Ol RP, SWO43Ol MS, SW04301MSD 

SOG 901 33 

ICALI  1 CCALI 

090193 1 091093 

ICAL = lNiTlAL CAUBRATION = %RSD 

CCAL = CONTINUING CALlBRAnON = %D 
DATE 

SDG 901 09 

ICALI 1 CCALI  ] CCAL2 I CCAL3 

090193 1 090493 1 090593 1 090393 



TABLE A - 1, CONTINUED 
INITIAL AND CONTlNUlNG CALlBRATlON 

VOLATllE ORGANIC COMPOUNDS 

NAS KAC SONVILLE RIIFS FOR OU-I 

SDG 90129 

!CALI: NONE 
CCALI: SW00025EB, SW00026T0, SW03701 

CCAL2: SD0390f 

' SDG 301 23 

ICALI: NONE 

CCALI : SW045O1, SWO5501, SW00024TB, SWO4601, SWO4701, SW00024EB 



TABLE A - 1, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANlC COMPOUNDS 

NAS KAC SONVILLE FI/FS FOR OW-I 

SDG 90144 

ICALI: NONE 
CCAL1: CWOl401, CWOl402, CWOl5Ol, CWOI5O2, CWOl602, CW00036EB, 

CW0003 2TB 

SDG 90143 

ICALt : NONE 
CCALI : CW01601, CWOI701, CWOl702, CWOI702RP, CWOl i'O2MS, CWOl7OZMS0, 

CW00034EB 

CCALP: CW00031 TB 



TABLE A - I ,  CONTINUED 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 

NAS KAC SONVILLE FIIFS FOR OU-1 

ICAL = INITIAL CALIBRATION = %RSD 

CCAL = CONTINUINQ CALIBRATION = %D 

SDG 90138 

CCALI : SD04001, SD05801 

CCAL2; SW00033EB, SW04001, SWOOO29TB, SW05801 
SDG 901 41 
CCALI : SWO6lO1, SW06201, SW00030TB, SW00035EB 

SDG 901 38 ] SDG 90141 

CCAL1 ] CCAL2 I CCAt l  

INSTRUMENT ID 
CALIBRATION CRITERIA 

CHLOROMETHANE 

FlNNZ 

RRF/%D 
-2 *, 

BROMOFORM 

- -  . - - -  

FINN2 

RRFI%D 

25.6 

-. . ..- 

FlNNZ 

RRFI%D 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

s,:>;:i:i:ja.z.>>.;:;:;:;:;:;<<.;:; :s::- w.::::::::*~;:$:.~:::::<.::j.:.: *::::T.+>.:.:.::~.:.:.:.:.: .;.. :::: 



TABLE A - 1, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 
VOLATILE ORGANIC COMPOUNDS 
NAS JACKSONVILLE Fl/FS FOR OU-1 

ICAL = lNlTlAL GALlSRATlON = %RSD 
CCAL = CONTINUING CAilSRATlON = % 

INSTRUMENT ID 
CALIBRATION CRITERIA 
CHLOROMETHANE 

SDG 90160 
CCALI : JXCW00034TB, JXCW00046E B, JXCW04402, JXCW04402M S ,  JXCW04402M SD 
SDG 901 76 
CCAL1: JXCW07801 

I 
CCAL2: JXCW07801 DL, JXCW05102 

SDG 90160 
CCAL1 

SDG 90176 

1 I I 

CCALl 

FlNNZ 
RRF/%D 

-29.0 
BROMOFORM 

CCAL2 

........................................................................................... ............................................................................ ........................................................................ ........... .................................................................... 35.3 
:::.:.,,: 

................... ...... ....... ..._____ : : : : : : : : ............................ ........:.... ........ .:. ........ :,: i.:i:i.i ............................ i6T51z.iiiiE~! ................................. .,.,.. :.:',::::::.:.:;.:5A:r:::::::::F 
,:,:,,,: ................................... : .................................... .:.:.:.:.-:.:.:.:.:.:.:.:.:.:.:r.:.:.:r.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. 

FlNNZ 
RRF/%D 

-30.6 

- 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

FINNZ 
RRFI%D 
-34.5 



TABLE A - 1, CONTINUED 
INITIAL AND CONTINUING CALlBRATiON 
VOLATILE ORGANIC COMPOUNDS 
NAS JACKSONVILLE FI/FS FOR OU-1 

ICAL = lNlTlAL CALIBRATION = %RSD 1 SDG 901 95 

I I 

CHLOROMETHANE 25.2 . . . . . . . .  ............. >..:. .. 

CCAL = CONTlNUING CALlBRATlON = %D 
DATE 
INSTRUMENT ID 

SDG 90195 

ICALI: NONE 
tCAL2: NONE 
CCAL1: JXCW00071 EB, JXCW09001, JXCW09001 MS, JXCW09001 MSD, 

JXCW00037TB 

CCAL2: JXCW09001 DL 

ICAL1 
102693 

FlNNZ . 

, . I I I I 

ACETONE 

ICAL2 
111493 
FlNNZ 

. . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  ........ ........ ........ . . . . . . . . . . . . . . . .  . . . . . .  .:... . .  . . . . . . . . . . . . .  . . . . . .  ....... ........,.. . . 
. . . . . . . . . . . . .  

,;.;, :< ::.:.:.:.:..:... 
.::: ,.,.:..: ::, .:.. ..: .>:.::: .'. ' :..:j:.j*; ._:::::.:,. ............... 

. . 
.,.:. .:: . .  .... . . . . . . . . .  :.>::.... 
........ . . . . . . . .  :...: ..:.,.>., : ...................... e.. . ....... ... ::..:.:.;.:::,.. . 

CCALI 
1 10493 
FINNZ 

-25.7 

CCAL2 
111593 

FINNZ 



TABLE A - 2 
INITIAL AND CONTINUING CALIBRATION 
SEMIVOLATILE ORGANlC COMPOUNDS 
NAS JACKSONVlLLE RIIFS FOR OU-1 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

lCAL = INiTiAL CALIBRATION = %RSD 
CCAL = CONTINUING CALiBRAT/ON = % 

SDG 02EB 
CCACI : SB00002EB, SB00003EB 
CCAL2: 5805002, 5804201, 5804202, 5804602, 5808302, 5804601, 

SPB06401, SB06401 MS, SB06401 MSO, SB05601, S808301, SB07401 

SDG 03801 

CCALl :  SB00004El3, SB00005EB, SB00006EB, SB00007EB, SBOOOOSEB, 
SB05602, S803802, SB07402, 5806402, SB04001, SB04002, SB03602, 

SB03601, S003601 MS, SB03601 MSD 

SDG 90026 

CCACI : SB05001, SB05001 MS, 5805001 MSD, SB05001 RP 

CCAL2: SB00001 FB, SB00001 EB 

SDG 02EB 1 SOG 03B01 ] SDG 90026 

CCALI I CCAL2 CCALI I CCALI 1 CCAL2 



TABLE A - 2, CONTINUED 
INlTlAL AND CONTINUING CALIBRATION 
SEMIVOLATLE ORGANIC COMPOUNDS 
NAS JACKSONVILLE RI/FS FOR OU-1 

SDG 90065 

CCALI : SB06801, SB06801 MS, SB06801 MSD, 5806801 RP, SB06403 
CCALP: SB00009EB, SB00009FB 
SDG 90067 

CCAL1: 5805701, 5806501, SB00001 EB 
SDG 90072 

CCALI : MW00003FB, MW00011 EB, MWO6601, MW07601 
SDG 90076 

CCALI : MW00013EB, MW04601, MW03901, MW04001, MW08001, MW08101, 

MWOI 001, MWOO7Ol, MW03501 
SDG 90078 

CCALI : MW00014E8, MWO8201, MWO8301, MWOOgOI, MWO7OO1, MW071 01, 
MWOi'I 01 RP, MWOi'Z!Ol, MW06201, MW06701 

CCALP: MW06101, MW06101MS, MWO6lOl MSD, MW07701 



TABLE A - 2, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 
SEMIVOLATILE ORGANIC COMPOUNDS 
NAS JACKSONVILLE RtJFS FOR OU-1 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 90100 (03501) 
CCALI : SW00019EB, SW00004FB, SWO3601, SWO36Ol MS, SWO36Ol MSD, 

SW03601 RP, SW03501 
CCAL2: SD05301, SD05201, SD04801, SD03601, SD03601 MS, SO03601 MSD, 

SD03601 RP, SD03501 

SDG 90082 (016E) 
CCALI : MW00016EB, MWO5601, MWO56Ol RP, MWO56Ol MS, MWO56Ol MSD 
CCALZ: MWO6401, MWO7301, MWO7401, MWO5701, MWO6OO1, MWO6501, 

MW07501, MW05501 
CCAL3: MW06301 
SDG 90083 (017EB) 

CCALI : MW00017EB, MW79O1, MW790t RP, MW1101, MW7801, MW6801, 
MW4401, MW4301, MW69O1, MW69Ol RP, MWOOOl8EB, MWO601, MW0601 MS, MW0601 MSD 

CCALZ: MW0801, MW3701, MW3801 



TABLE A - 2, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 
SEMIVOLATILE ORGANIC COMPOUNDS 
NAS JACKSONVILLE RIJFS FOR OU-I 

DATE 1 090393 1 091293 1 090793 1 090893 1 091 193 

INSTRUMENT ID 1 FlNY I FlNY I FlNY I FlNY I FlNY 

ICAL = INITIAL CALlBRATION = %RSD 
CCAL = CONTINUING CALIBRATION = % 

r4-NITROPHENOL 27.6 1 35.2 36.2 33.2 1 44.7 
SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 901 15 1 SDG 901 20 

CCALI 1 CCAL2 1 CCALI I CCAL2 1 CCAL3 

SDG 901 15 
CCAL1: SD04901, SD05001, SDO5401,. SDO54Oj RP 
CCAL2: SW00021E0, SW05401 RP, SW5401, SW05501 
SDG 901 20 

CCALt: NONE 

CCAL2: SW00023EB, SW03801 
CCAL3: SD03801 



TABLE A - 2, CONTINUED 
INITIAL AND CONTINUING CAUBAATION 
SEMlVOLATtLE ORGANIC COMPOUNDS 
NAS JACKSONVILLE RIiFS FOR OU-1 

lCAL = lNlTlAL CALiBRATiON = %RSD SDG 901 09 SDG 901 1 8 
CCAL = CONTiNUlNG CALlBRAT/ON = % CCALI CCAL2 CCAL3 CCALI CCALP 
DATE 082893 09 0393 090793 090793 ] 091193 
INSTRUMENT ID FlNY FlNY FlNY FlNY 1 FlNY 
CALIBRATION CRITERIA RRFI%D RRFI%D RRFI%D 

BENZO(G,H,I)PERYLENE 
SOGS, STANDARDS, AND SOGS, STANDARDS, AND ASSOCIATED SAMPLES ASSOCIATED 

I 

SAMPLES 

SDG 90109 

CCALI : SW00020E0, SW03401, SW05101, SWOSBOI 
CCALP: SD03401, SD05601 

CCAL3: SD05101 

SDG 901 18 
CCALi: SW05701, SW00022EB 
CCALP: SD05701 



TABLE A - 2, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 
SEMIVOLATILE ORGANIC COMPOUNDS 
NAS JACKSONVILLE RIIFS FOR OU-1 

SDG 901 29 
CCAL1: SW03701 
CCAL2: SW00025EB 
CCAW: SD03701, SD03901 

SDG 90133 
CCAL1: SW00028EB, SW04301, SW04301RP, SWO43Ol MS, SWO43Ol MD 
CCAL2: SDO4301, SD04301 RP, SDO43Ol MS, SDOMOl MSD 



TABLE A - 2, CONTINUED 
INITIAL AND CONTINUING CALlBRATlON 
SEMIVOLATILE ORGANIC COMPOUNDS 
NAS JACKSONVILLE RI/FS FOR OU-1 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

lCAL = INlTlAL CALIBRATION = %RSD 
CCAL = CONTINUING CALIBRATION = % 

SDG 901 23 
CCALI : SWO4501, SWO5501, SWO4601, SW04701, SW00024EB 
CCAL2: SD04401, SD04501, 5005501 
CCALJ: 5004701, SD04601 
SDG 90136 

C C A t l  : SW00030EB, SWO4lO1, SW04201 

CCALP: SD04lO1, SD04201 

SDG 901 23 ISDG 90136 
CCALI ] CCAL2 ] CCAL3 CCALI 1 CCAt2 



TABLE A - 2,  CONTINUED , 

lNlTIAL AND CONTINUING CALIBRATION 

SEMIVOLATILE ORGANIC COMPOUNDS 
- NAS JACKSONVILLE RllFS FOR OU-1 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 90138 
CCALI : SW00033EB, SW04001, SW05001 
CCAL2: SD04001, SD05801 
SDG 901 41 
CCAL1: SWO6lO1, SWO6201, SW00035EB 
CCAL2: SDO6lO1, SD06201 
SDG 90147 
CCALI : SW06001, SW05901, SW00037EB, SD06001 

CCAL2: SD05901 



TABLE A - 3 
INITIAL AND CONTINUING CALIBRATION 

PESTICIDES COMPOUNDS 

NAS JACKSONVILLE RIIFS FOR OU-i 

I 

DATE 

SDG 90073 

lCALl 

-- 

CALIBRATION CRITERIA 

(METHOXYCHLOR 23,l 22.2 22.2 

SDGS, STANDARDS, AND ASSOClATEO SAMPLES 

SDG 90072 

ICALl 

INSTRUMENT ID 1 HP5890BlA/B 1 HP5890XA/B 1 HP5890XA/B 1 HP5890BlA/B 1 HP5890BIA/B 

061 593 

. . . . - . -  I 1 

SDG 02EB 

ICALI : SB00002EB, SB00003EB, SB05002, SBO4201, 5804202, SBOWOl, 

SB06401 MS, S806401 MSD, SB07401, SB05601, SB04602, 8808302, 

5808301 

ICAL2: SB04601 

SDG 03801 

ICALl 
lCAL = lNlTIAL CALlBRATiON = %RSD 

CCAL = CONTlNUlNG CALlSRATiON = %D 

RSD I - RSD 

GAMMA-BrlC (LINDANE) 

SDG 03801 

ICALI : SB00004EB, SB05602, SBO3801, SB03802, 5807402, SB00005EB, 

SBO&l02, SB04001, SB00006EB, SB00007EB, S804002,S803602, 

SB00008El3, SB03601, SB03601 RP 

061 893 

20.2 

SDG 90072 

ICALI : MW0003FB, MW0011 EB, MW6601, MW7601 

SDG 90073 

!CALI : MW04101, MW04201, MW04501, MW04501MS, MW04501MSD, MW04501RP, 

MW05201, MW05301, MW05801, MW05901, MWOOI 2EB 

SDG 02EB 

RSD 

20.7 Al PHA-RHC 1 27.0122.2 1 24.6 

ICALI 
061 893 

ICAL2 

RSD 

24.6 

080693 

RSD 

20.7 

080693 



TABLE A - 3, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 

PESTICIDES COMPOUNDS 

NAS JACKSONVILLE RI/FS FOR OU-1 

ICAL = lNlTlAL CALIBRATION = %RSD 

CCAL = CONTINUING CALIBRATION = %D 

ALlBRATlON CRITERIA 

.'".'...~...:.:.:,:.:.;,:.~,:,;,:.:.:.~.~.:.:.:,~ ........... ..... . . . . . . . . . . , , . . . . . . . , , 

SDG 016E ~ S D G  01 7E8 

ICALl I lCAL2 1 ICALl 
DATE 

INSTRUMENT ID 

1 RSD I RSD 1 RSD 1 

1 METHOXYCHLOR 24,O 1 20.7120.3 1 

081 893 

HP589081 A/B 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 016EB 
ICAL1: MW00016EB, MW5601, MW56Ol MS, MW5601 MSD, MW56Of RP, 

MW6301, MW6401, MW7201 

ICAL2: MW7401, MW5701, MW6001, MW6501, MW7501, MW5501 

SDG 017EB 
ICALI : MW0014EB, MWOOl8EB, MW0601, MWO~OI M S , ' M W O ~ O ~  MWD, MW0801, 

MWI  101, MW3701, MW3801, MW4301, MW4401, MW6801, MW6901, MW6901 RP, 
MW7801, MW7901, MW7907RP 

- 061893 

HP5890B1 A/B 

090493 

HP5890Bl A/B 



APPENDIX B 

SERIAL DILUTION SUMMARY 
- 



TABLE B - 1 
GROUNDWATER SAMPLE SERIAL DILUTIONS 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-I 

SAMPLE SB000FB 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90065: SB00009EB, SB00002FB 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 1, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE MW06601 SDG 90072 
.................... )::. ........ ..._ ..................................... .................................................... ,!,!.:.:.:.:.:.:.:.:.:.:.:.>>~:.:.:.>:.:<,:.:,, .......................... 

%D = PERCENT DIFFERENCE T % D  

METALS COMPOUNDS 

ANTIMONY 

;;:;;~~;g~,~'itiiiii$$iiiiii ............................... ...................... ):2.: ....................... 

ug/L 1 NC 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

ALUMINUM 

ARSENIC 

ug/L 

US/L 

ug/L 

EON 
LEAD 

MAGNESIUM 

ug/L I 0.1 

ug/L I N A 

100.0 

100.0 

2.7 

ug/L 

ug/L 

ug/L 

MANGANESE 

MERCURY 

NICKEL 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

15.4 

NC 

100.0 

ug/L 

ug/L 

ug/L 

P O T A ~ I U M  

SELENIUM 

SILVER ---.. ... 

CORRESPONDING SDG~S AND ASSOCIATED SAMPLES 

90072: MW0003FB, MW0011 EB, MW6601, MW7601 

1.1 

NA 

0.9 

ug/L 

ug/L 

ug/L 

COMPOUND I RPD I 

19.6 

NA 

NC 

ugh  
ug/L 

ug/L 
- ,, 

+/- I  0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

100.0 

N A 

NC 
" F 



TABLE B - 1, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 

TOTAL METALS SUMMARY TABLE 

- NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE MW045n lRP I SDG 90073 1 

ARSENIC us/L NA 

BARIUM uglL 2.4 

BERYLLIUM ug/L 8.4 

CADMIUM ug/L 100.0 

CALCIUM ug/L 5.5 

CHROMIUM uglL 5.6 

COBALT ug/L 29.9 

COPPER ug/L 39.7 

IRON uglL 4.8 

LEAD ug/L NA 

MAGNESIUM 

MANGANESE 

NICKEL us/L 100.0 

POTASSIUM 14.9 

SILVER 100.0 

SODIUM *10.B 

THALLIUM 

VANADIUM 

ZINC 9.0 

* INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
90073: MW0012EB. MW4101, MW4201, MW4501, MW4501 RP, 

MW5201, MW5301, MW5801, MW5901 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 1, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE MW06101 I SDG 90078 1 

%D = PERCENT DIFFERENCE 1 %D 
.................................................. 

METALS COMPOUNDS "NITS ::::::::::::::::::::::!:::<?:<<::::::::<::: 
............................ _ /. ................................................... 

ALUMINUM ug/L 1 

CADMIUM ug/L 1 100.0 1 

ARSENIC 

BARIUM 

BERYLLIUM 

ug/L 

ug/L 
ua/L 

CALCIUM 

CHROMIUM 

COBALT 

N A 

I .5 
100.0 

COPPER 

WiL  

ug/L 

ug/L 

ug/L I 0.0 

IRON 

LEAD 

MAGNESIUM 

NICKEL ug/L 1 100.0 1 

0.3 

4.9 

100.0 

1 

MANGANESE 

ug/L 

ug/L 

US/L 
ug/L I 0.0 

0.8 

N A 

1.6 

POTASSIUM i ug/L I 19.3 

MERCURY 

SELENIUM 

SODIUM 

* - INDICATES VALUE OUTSIDE OC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

ug/L I NA 

ug/L I NA 

ug/L I 1.3 

VANADIUM 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90078: MW00014EB, MW08201, MW08301, MW00901, MW07001, 

MW07101, MW07101 RP, MW07201, MW06101, MW06201, 

MW06701. MW07701 

THALLIUM W/L I N A 1 
ug/L 1 1.9 

COMPOUND I RPD 1 - 
WATER/SOIL 

ALL ICP COMPOUNDS +/- I  0% 

ZINC 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

ug/L I 1 . I  



TABLE B - 1, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

I SAMPLE MWO3SOl I SDG 90076 1 

............................. 

ALUMINUM I ug/L [ 1 .I 
ANTIMONY U~IL 1 100.0 

ARSENIC ug/L N A 

BARIUM ug/L 0.6 

BERYLLIUM ua/L 17.3 

CALCIUM 1.4 

CHROMIUM I usiL j 2.3 

COPPER uglL I 0.2 

IRON uglL 1 3.0 

MANGANESE I ug/L 1 2.3 

MERCURY ug/L 1 N A 
NICKEL ' ug/L 100.0 

POTASSIUM ug/L 23.1 

SELENIUM ug/L NA 

SODIUM I ug/L 1 1.1 

THALLIUM ug/L 1 NA 

- INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90076: MW00013EB, MW04601, MW03901, MW04001, MWOBOOl . 
MW08101, MWOl001, MW00701, MW03501, MW03601, MW03601, 

MW04701, MW04801, MW04901, MW05001, MWO5101, MW05401, MW05401 RP 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - I, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 
TOTAL METALS SUMMARY TABLE 
NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE MWOI 101 

IRON 

LEAD 
MAGNESIUM 

* + INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 
NA DENOTES COMPOUND NOT ANALYZED FOR 

SGIUM 
THALLIUM 
VANADIUM 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
90083: MW00017E0, MW00801, MWOI 101, MW03701, MW03801, 

MW04301, MW04401. MW06801, MW06901, MW06901 RP, 
MW07801, MW07901, MW07901 RP 

ug/L 

ug/L 
uglL 

I COMPOUND 

3.2 

NA 

8.4 

U ~ / L  
ug/L 

ug/L 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

10.0 

NA 

NC 



+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

TABLE B - 1, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RIIFS FOR OU-1 

SAMPLE MW05601 SDG 90082 ........................... ._ :. .................... .._. _ ........... ;_,.< ...... ---.. < ......... .............. :.:.:.:.:.:. >__, .......... ............!.!. ... ...................... .............. 

%D = PERCENT DIFFERENCE %D 

METALS COMPOUNDS 
ALUMINUM 

ANTIMONY 1 ug/L 1 458.6 

ARSENIC ug/L I NA 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 2.9 

LEAD NA 

MAGNESIUM us/L 1 1 .I 

MANGANESE ug/L 0.4 

MERCURY ug/L NA 

NICKEL ugiL NC 

POTASSIUM ' ug/C 100.0 

SELENIUM 

NC 

ug/L 1 00.0 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90082: MW00016EB, MW05601, MW05601 RP, MW06301. MW06401, 

MW07301, MW07401, MW05701, MW06001. MW06501, ~ ~ 0 7 5 0 1 ,  MW05501 



TABLE B - 1, CONTINUED 
GROUNDWATER SAMPLE SERIAL OlLUTlONS 
TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE Rl/FS FOR OU-I 

SAMPLE MW00601 

1 % ~  = PERCENT DIFFERENCE 1 %D I 
METALS COMPOUNDS 

ARSENIC 1 W/L 1 NA 
RARlllM u a l ~  I 8.7 

BERYLLIUM I ug/L 1 NC 
CADMIUM 

CALCIUM 
Ug/L I NC 
Ug/L I 2.5 

- 
COBALT 
COPPER 
IRON 

CHROMIUM I ug/L 1 100.0 

MAGNESIUM 

SELENIUM 1 u g / L  1 N A 

SILVER ug/L I NC 

uglL 

ug/L 
ualL 

UdL I 3.0 

NICKEL 

387.7 

NC 
5.2 

MANGANESE 1 W/L I 29.2 

ug/L I NC 

SODIUM 

+ - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

POTASSIUM 

ua/L I 1.6 

VANADIUM 

+/-I  0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

uglc I 13.4 

ug/L 1 232.2 

THALLIUM ug/L I NA 

ZINC Ug/L I 4.1 



- INDICATES VALUE OUTSIDE QC LIMITS 
NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

TABLE B - 2 
GROUNDWATER SAMPLE SERIAL DILUTIONS 
DISSOLVED METALS SUMMARY TABLE 
NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE MW06601 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
90074: MW00003FB, MWO6601, MW07601 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 2, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-I 

SAMPLE MW04501 SDG 90075 ...................... ........ ; .,,.. ,..... ... :.:.:::::::.::: ........................... :.>:.;:. ........................... .............. .................... :.:+:+:.: .......... 

ANTIMONY NC 1 
ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

MANGANESE I W / L  I 2.5 

MERCURY ug/L 1 NA 

ug/L 

ug/L 

ug/L 

ug/L 

IRON 

LEAD 

MAGNESIUM 

N A 

1.8 

100.0 

100.0 

ug/L 
ug/L 

ug/L 

ug/L 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

4.7 

6.2 

100.0 

149.0 

uglL 

ug/L 

ug/L 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90075: MW00012EB, MW04101, MW04501, MW04501 RP, MW05201, 

MW05301, MW05801, MWOSSOl 

0.8 

NA 

0.3 

+/ -I  0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

ug/L 

ug/L 

ug/L 

W/L 

US/L 
ug/L 

ug/L 

ug/L 

100.0 

34.1 

N A 
NC 

7.7 
NA 

6.0 

14.3 



TABLE B - 2, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE MW06801 SDG 90084 

1 % ~  = PERCENT DIFFERENCE I %D I 

ARSENIC ug/L [ NA 
BARIUM I ug/L I 12.1 

- 

METALS COMPOUNDS 

MAGNESIUM 

MANGANESE 31.8 

MERCURY 

NICKEL 

POTASSIUM 100.0 

.................. .......................... ............................................. 

COBALT 

COPPER 

IRON 

SELENIUM NA 
SILVER I ug/L 1 NC 

::! UNITS ~g;;;;zz)i?$g$iljjijiji$$$i 

ALUMINUM I ug/L 1 100.0 

ug/L 

us/L 

US/L 

* - INDICATES VALUE OUTSIDE ac LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

NC 

NC 

1.5 

THALLIUM 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90084: MW00017E6, MW00801, MWOI 101, MW04301, MW04401, MW06801, 

MW06901, MW06901 RP, MW07801, MW07901. MW07901 RP . 

ug/L I NA 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

VANADIUM ug/L I NC 



TABLE B - 2, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 
DISSOLVED METALS SUMMARY TABLE 
NAS JACKSONVILLE RI/FS FOR OW-1 

SAMPLE MW00601 

* - INDICATES VALUE OUTSIDE OC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
90087: MW0001 SEB, MW00601, MW03701, MW03801 ., 

r 
COMPOUND RPD 

ALL ICP COMPOUNDS +/-I 0% 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 2, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE MW05501 SDG 90081 
.'.' ......+....I. >>...P.!~.......<..... ................. ::::::>:::""::::::::::!:::<<<i::<:::: .......................... 

SELENIUM NA 

SILVER 1 ug/L I NC 

%D = PERCENT DIFFERENCE I %D 

METALS COMPOUNDS 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

SODIUM 

* - INDICATES VALUE OUTSIDE ac LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

,:+: ,;:<<: :fy:.:.:.:.>:.?:+: 

UNITS ~j332;i~2j~,;<zg;2~ 

ug/L 1 2.7 

VANADIUM 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
90081 : MW0016E0, MW05501, MW05601, MW05601 RP, MW05701, MW06001, 

MW06301, MW06401, MW06501, MW07301, MW07401, MW07501 

uglL 

ug/L 

ug/L 

W/L 

W/L 

ug/L 1 477.1 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

5.5 

100.0 

N A 

3.3 

NC 

THALLIUM ug/L I NA 

ZINC ug/L I 0.7 



TABLE B - 2, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

I SAMPLE MW05401RP 

- INDICATES VALUE OUTSIDE ac LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90077: MW0013EB, MW00701, MW01001, MW03501, MW03601, MW03901. 

MWO4001, MW04601, MW05001, MW05401, MW05101, MW05401 RP, 

MW08001, MWO8lOl 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE 6 - 2, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTIONS 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

I SAMPLE MW06101 SDG 90079 . . .....,.... .i.-.-.-.-.-......,., :.:.:.:.:: .-. ,,.. ../..-...i<\.,.... , . .::. //.. -:-> ....... ....................... : ............. 
\ .......,.::::. * ......, .:. .... .. ::, , , , , . . . . . . , , , , . . . . . . . . 

BARIUM ug/L 21 .O 

BERYLLIUM uglL 100.0 

CADMIUM ug/L 416.7 

C A L ~ U M  ug/L 1.9 

CHROMIUM ug/L NC 

COBALT ug/L 100.0 

COPPER Ug/L 100.0 

LEAD ug/L 1 NA 

MAGNESIUM Ug/L I 0.6 

XNGANESE U~IL 4.5 

MERCURY ugIL NA 

NICKEL Ug/L NC - 
POTASSIUM Ug/L 49.0 

SELENIUM Ug/L NA 

SILVER Ug/L N C 

SODIUM Ug/L 3.3 

THALLIUM Ug/L NA 

VANADIUM Ug/L N C 

ZINC ug/L 9.0 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DflECT RESULTS IN BOTH SAMPLE 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90079: MW0014EB, MW00901, MW06101, MW06201, MW06701, MW07001, 

MW07101, MW07101 RP, MW07201, MW07701, MW08201, MW08301 

COMPOUND 1 RPD I - -  - 

:WATER SOIL 

ALL ICP COMPOUNDS +/-I 0% 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 3 
SURFACE WATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-I 

I SAMPLE SW03601RP 

1 % ~  = PERCENT DIFFERENCE I %D I 
.......... 

METALS COMPOUNDS ,,,,,ITS ii:'.;g;gjii+;ijjjiig::s: ...... .. 
"'....... G......'" ........... .:,.:r .............. 

AI LJMIN~JM I ualL I 14.6 

ARSENIC ug/L I N A 

BARIUM ug/L 1 0.5 I 
BERYLLIUM ug/L NC 

CADMIUM ug/L NC 

CALCIUM u ~ I L  8.6 

CHRnMllJM UOIL NC - .... - .... - ... -. 

COBALT I ugh- 1 NC 

COPPER ugiL I 5.6 

IRON ug/L 7.5 

LEAD ug/L NA 

MAGNFSIUM ua/L 9.7 

MANGANESE U~IL 2.7 

MERCURY ug/L N A 

NICKEL ug/L NC 

POTASSIUM ugiL 18.2 
1 

SELENIUM ug/L I NA 

SILVER I --. - 
I 

snn l l  IM ........ I ug/L I 9.8 

THAI I IUM u a / ~  I N A 

+ - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 00: SW00004FB, SWO3501, SWO3601, SWO36Ol RP 

+/-lo% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 3, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RIIFS FOR OU-1 

- . . . . . - . . . I - * I -  I . .- 
RERYLLIUM 1 ualL 1 NC 1 
CADMTM U~IL I NC 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CALCIUM I Ug/L I 0.7 1 

VANADIUM 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES - 

901 20: SWO3801, SW00023EB 

ug/L 

Ug/L 

Ug/L 
ug/L 

Ug/L 

ua/L 

ug/L 1 100.0 

I COMPOUND 

NC 

100.0 

0.1 

NA 

1.4 
10.0 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

ZINC ug/L 1 100.0 



TABLE B - 3, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

I SAMPLE SW05401 I SDGQ0115 1 

ARSENIC uglL I N A 1 
BARIUM ug/L 1 5.7 

BFRYI I ILJM I u a i ~  I NC - 
c 

-. . . - -.. -=, - 
JADMIUM ug/L NC 

CALCIUM ug/L 0.6 

COPPER ug/L I NC 

IRON USIL 1 .I 
LEAD ug/L NA 

MAGNESIUM ug/L 0.5 

MANGANESE ug/L - 12.4 

L - 
POTASSIUM uglL 17.2 

SELENIUM u s L  N A 

SILVER uglL NC 

SODIUM ug/L 1.3 

INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 15: SW00021EB, SW05401 RP, SW05401, SW05001 

I COMPOUND 

I ALL ICP COMPOUNDS I +/-lo% 1 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE 6 - 3, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-I 

SAMPLE SW05101 

%D = PERCENT DIFFERENCE 

 BERYLLIUM I ualL 1 2.5 1 

ARSENIC 

 CADMIUM 1 ualL 1 13.5 1 

ug/L I N A 

CALCIUM ug/L I 1.6 
CHROMIUM 1 ug/L I 1.2 

IMAGNESIUM I ualL I 1.4 I 

BARIUM U~IL I I .I 

MANGANESE uglL I 9.0 

- - 

NICKEL 

* - INDICATES VALUE OUTSIDE GC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

-- 

U~IL I 
- 

12.0 

-. J 

CORRESPONDING SOC'S AND ASSOCIATED SAMPLES 

901 09: SW00020EB, SW03401, SW05101, SW05601 

MERCURY 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

I ALL ICP COMPOUNDS I +/-lo% I 

W/L 1 NA 

POTASSIUM 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

u a l ~  I 15.3 

ug/L 
US/L 

ug/L 
ug1L 

1.2 

NA 

0.1 

3.0 



TABLE B - 3, CONTINUED 
- SURFACE WATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

I SAMPLE SW05701 

1 % ~  = PERCENT DIFFERENCE I %D I 

ANTIMONY NC 

ARSENIC 1 ug/L I N A 

BERYLLIUM Ug/L 1 NC 
CADMIUM I ua/L 1 NC 

CALCIUM uglL- I 2.1 

CHROMIUM 1 ug/L I NC 
COBALT UglL NC 

COPPER Ug/L NC 

IRON ualL 0.8 

MANGANESE ug/L 5.6 

MERCURY UdL NA 

NICKEL Ug/L NC 

POTASSIUM ua/L 7.5 

SODIUM ug/L 0.9 

THALLIUM Ug/L NA 

VANADIUM Ug/L 100.0 

ZINC uaIL 100.0 

- INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 18: SW05701 

I COMPOUND 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 5 0  TIMES THE IDL 



TABLE B - 3, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-I 

1 % ~  = PERCENT DIFFERENCE I %D I 
METALS COMPOUNDS 
ALUMINUM Ug/L 3.2 

ANTIMONY UglL NC 

ARSENIC 1 UQIL I N A 

CALCIUM I ug/L 1 0.3 
CHROMIUM ug/L 1 100.0 

BARIUM 

BERYLLIUM 
Ug/L I 1.8 

U~IL I NC 

IMAGNESIUM I ualL 1 0.4 1 

COBALT 

COPPER 

IRON 

LEAD 

CADMIUM Ug/L ] NC 

Ug/L 

uglL 

Ug/L 
ualL 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

I 
100.0 

100.0 

1.4 

NA 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES - 
901 23: SW04501, SW05501, SW04601, SW04701, SW00024EB 

ug/L 

Ug/L 

U&'L 

UQ/L 
ualL 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

0.2 

N A 

NC 

13.7 

NA 

Ug/L 

ug/L 

Ug/L 

Ug/L 

3.2 

N A 
100.0 

12.0 



TABLE B - 3, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RIIFS FOR OU-1 

SAMPLE SWO37OI SDG 901 29 ........:..... ............................ !.:.:.:.?~:,:,:,:,~.:.:.:.:.>>:.:.:.:.:.>!.!:! .................................... :,;<,:.:.:.::.:.:.:.: "'..... 

BARIUM ug/L 1 4.8 

BERYLLIUM ug/L 1 100.0 

CADMIUM UgIL [ NC 
I I . - .A  

C 
7 

CHROMIUM I 
COBALT - - , -  I I 

IRON Ug/L 0.4 

LEAD Ug/L N A 
.... .. 3 ,  .7 .-. 

MAGNESIUM I US/L. L.V 

MANGANESE uS/L 0.3 
. .---. .-.. I ug/L NA 

. .A  

SILVER I UQ/L I I Y ~  

SODIUM ug/L 1 2.6 
I ... 

NICKEL 
280.0 

THALLIUM I ugiL I NA 

VANADIUM ug/L 1 100.0 

' - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 29: SW03701, SW00025EB 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 3, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

I SAMPLE SW04301RP I SDG 90133 1 

ARSENIC 

BARIUM 

RFRYLLIUM 

CADMIUM 

ug/L 

ug/L 
ua/L 

ug/L I NC 

CHROMIUM 

COBALT 

COPPER 

N A 

15.3 

NC 

CALCIUM I ualL 1 2.4 

MAGNESIUM 

MANGANESE 

MERCURY 

ug/L 

us/L 

ug/L 

NICKEL 

POTASSIUM 

SELENIUM 

NC 

NC 

- 100.0 

ug/L 

ug/L 

ug/L 

SILVER 

SODIUM 

THALLIUM 

* - INDICATES VALUE OUTSIDE 9C LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

2.1 

0.6 

NA 

ug/L 

ug/L 

ug/L 

VANADIUM 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 33: SW00028EB, SW04301, SW04301 RP 

NC 
18.6 

N A 

ug/L 

ug/L 

ualL 

ug/L I NC 

I COMPOUND I RPD I 

N2 
1 .O 

N A 

ZINC I ug/L 1 100.0 

1 ALL ICP COMPOUNDS I +/-lo% ] 

+/-lo% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 3, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RIJFS FOR OU-1 

SAMPLE SWO4201 SDG 90136 ..... "'.... ..;. '........ .......... :.:. .;.>:.:.:.>:.:,:,:.:<<<< :.:,;, ;<:;:::k -:{< .....:::....... ....................... ...................... ....._ / ............................... 
1 % ~  = PERCENT DIFFERENCE 

ALUMINUM 

CALCIUM 0.5 

CHROMIUM ug/L I 100.0 

COBALT ug/L NC 

COPPER UgiL 100.0 

IRON Ug/L 2.0 

LEAD UgiL NA 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 36: SWOOO3OEB. SWO4lO1, SW04201 

-- 

+/-lo% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 3, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

%D = PERCENT DIFFERENCE 

METALS COMPOUNDS 
ALUMINUM 2.1 

ANTIMONY I ug/L 1 NC 

ARSENIC uglL 1 NA 

BARIUM ug/L 7.5 

BERYLLIUM ug/L NC 

CADMIUM ug/L 100.0 

CALCIUM ug/L 1.6 

CHROMIUM ug/L NC 

COBALT ug/L NC 

COPPER ug/L 11.2 

l R n N  UO/L 3.6 

LEAD ug/L N A 

MAGNESIUM u ~ L  1.3 

MANGANESE ug/L 11.1 

MERCURY ug/L [ NA 

NICKEL ug/L 1 NC 

P O T A S ~ U M  U~IL 100.0 

SELENIUM ug/L N A 

SILVER ug/L NC 

SODIUM ug/L 4.4 

THALLIUM ug/L I NA 
VANADIUM I u e / ~  1 100.0 

- INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

I ALLICP COMPOUNDS I +/-lo% I 

+/- lo% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 4 
SURFACE WATER SAMPLE SERIAL DILUTION 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RIIFS FOR OU-1 

BARIUM ug/L 4.0 

BERYLLIUM W/L NC 

CADMIUM ualL NC 

CALCIUM ug/L I 1.5 

CHROMIUM U~IL I NC 

COPPER W/L I NC 
IRON 1 ug/L 1 25.8 

LEAD I ug/L NA 

MAGNESIUM ug/L I 2.2 

MANGANESE 1 Ug/L 13.1 

MERCURY ua/L I NA 

NICKEL ug/L NC 

POTASSIUM ugIL 4.3 

SELENIUM ug1L NA 
SILVER ug/L N C 

SODIUM ug/L 2.3 

THALLIUM ualL NA 

VANADIUM W/L I N C 

ZINC u a / ~  1 100.0 

- INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 14: SW00022EB, SW05701 

[ ALL ICP COMPOUNDS 1 +/-lo% ) 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 4, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE SWO5101 

1 % ~  = PERCENT DIFFERENCE I %D 1 
METALS COMPOUNDS .; ............ ..... x..i.A,: ?..(.... ,..... ............................... :.:.+:.:.:.:+: ....... ! 

VN ;;;;;;;;:;j::j:::;?;##i;j8j:j:j:j;jjjjj: 
........................... 

ALUMINUM 1 ug/L I 6.8 

BERYLLIUM ug/L I NC 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CADMIUM 

ug/L 

uglL 
u ~ / L  

ua/L I NC 

- 

ug/L I NC 

7.1 

NC 

NC 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

IRON 

LEAD 

SELENIUM 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

ualL I 6.7 

ug/L 1 N A 

ug/L 

ug/L 

ug/L 

ug/L 

us/L I N A 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 10: SW00020EB, SW03401, SW05101, SW05601 

MAGNESIUM 1 u ~ L  I 5.7 
5.8 

N A 

NC 

100.0 

SILVER 

ug/L 

ug/L 

ug/L 

ug/L 

) ALL lCP COMPOUNDS ] +/-lo% 1 

ugtL 1 NC 

3.9 

NA 

100.0 

100.0 

COMPOUND 1 RPD 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

........................................................................................... ...... ................. ..... : ............................................... :,.,:,::::::::.;; .,.,:,:.., ........ ....... '.'.'.'.'"'.'.'.....CC.......~................................<.............?..> 

.:::::::::::::r:::::::::::::::j:3;:j:j:::::::::::::ss::::::::::::::!:,:!:<!:!!.:c::::s;:s5;5 ............... WATER/SOIL 



TABLE B - 4, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

%D = PERCENT DIFFERENCE %D ..................................................... 
METALS COMPOUNDS UNITS iiii;;~~<<,~i~ii~~g;;giij ...................................... .......................... 

ALUMINUM ug/L 1 100.0 

ANTIMONY ug/L I NC 

A R S E N ~  U~IL 1 N A 

BARIUM Ug/L I 0.0 

BERYLLIUM UdL NC 

CADMIUM ug/L NC 

CALCIUM UglL 8.6 

CHROMIUM Ug/L NC 

COBALT U~IL NC 

COPPER Ug/L 100.0 

IRON ug1L 5.7 

LEAD ug/L NA 

MAGNESIUM ug/L 9.8 

MANGANESE uglL 3.4 

MERCURY Ug/L N A 

NEKEL U~IL NC 

POTASSIUM Ug/L 11.2 

SELENIUM ug/L NA 

SILVER Ug/L NC - 
SODIUM Ug/L 9.9 

THALLIUM ug/L NA 

VANADIUM ug/L I N C 

ZINC ug/L 1 100.0 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES . 

901 05: SW00004FB. SW00019EB, SW03501, SW03601, SW03601 RP 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

1 ALL ICP COMPOUNDS I +/-lo% I 



TABLE B - 4, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE SWOJBOlRP SDG 901 19 
........................ ...: ...................... ..................................................... .. ..................... : _..... . .. ................................. :.Z>:.F,.:. .......................... 

CHROMIUM 

COPPER 

IRON 0.3 

LEAD N A  

MAGNESIUM 2.0 I 

NICKEL 

POTASSIUM 100.0 

SELENIUM 

SILVER NC 

- INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 19: SW00023EB, SW03801 

1 AL.LICP COMPOUNDS 1 +/-lo% I 

W/L 

ug/L 

ug/L 

u ~ / L  

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

0.3 

N A 

NC 

100.0 



TABLE B - 4, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE SW00025EB 

%D = PERCENT DIFFERENCE I %D 

METALS COMPOUNDS - 
ALUMINUM 1 ug/L 1 380.2 

COPPER 

IRON 

LEAD 
p~ 

MAGNESIUM 

MANGANESE 

MERCURY 

ug/L 

ug/L 

I ugiL 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

* - INDICATES VALUE OUTSIDE ac LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

NC 

146.8 

N A 

ug/L 

ug/L 

ug/L 

THALLIUM 

VANADIUM 

ZINC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90130: SW00025EE3, SW03701 

NC 

NC 

N A 

ug/L 

ug/L 

u ~ / L  

ug/L 

ug/L 

I COMPOUND I RPD 1 

NC 

NC 

N A 

NC 

100.0 

ug/L 

ug/L 

ug/L 

[ ALL ICP COMPOUNDS 1 +/-lo% I 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 5 0  TIMES THE IDL 

NA 

NC 

100.0 



TABLE B - 4, C,ONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE SW00033EB SDG 90139 

1 % ~  = PERCENT DIFFERENCE 1 %D 1 
' METALS COMPOUNDS 

ALUMINUM 1 
ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

ug/L 

ug/L 

ug/L 

ugiL 1 NC 

CHROMIUM 

NC 
N A 
NC 

CADMIUM 1 ua/L I NC 

ug/L 1 NC 

COPPER 

COBALT I u a / ~  I NC 

ug/L 1 100.0 

MANGANESE 

IRON 1 ug/L 1 NC 

ug/L I NC 

NICKEL ' 

MERCURY 1 u d L  I N A 

ug/L 1 NC 

SELENIUM 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC OEN.0TES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

POTASSIUM 1 ualL 1 317.6 

ug/L I NA 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 39: SW00033EB, SW04001, SW05801 

SILVER 1 u a / ~  i N c  I 

I COMPOUND 

ug/L 

ug/L 

ug/L 

ug/L 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

38.9 

N A 

NC 
NC 



TABLE B - 4, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE SW04101 SDG 90137 
....... ........... ....._..... <..... .. :;::::::: .:.::..... ._._-: .................... :......_._.> ................ :::::::::<*:::<<.:<<::<::::: .................................. 

- INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 37: SW00030EB, SW04101, SW04201 

COMPOUND RPD 

ALL ICP COMPOUNDS +/-I 0% 

+/-lo% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 4, CONTINUED 
SURFACE WATER SAMPLE SERIAL DILUTION 

DISSOLVED METALS SUMMARY TABLE 

HAS JACKSONVILLE RI/FS FOR OU-1 

TLUMINUM 
ANTIMONY 

ARSENIC 

COPPER ug/L I 11.2 

BARIUM 

BERYLLIUM 

CADMIUM 

ug/L 

ug/L 

ualL 

POTASSIUM 100.0 

2.1 

NC 

N A 

ug/L 

ug/L 

ug/L 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

7.5 
NC 

100.0 

ug1L 

ug/L 

ug/L 

ug/L 

SELENIUM 

+ - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

N A 

1.3 

11.1 

N A 

U ~ / L  1 N A 

SODIUM 

THALLIUM 

VANADIUM 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 48: SW00037EB, SW05901, SW06001 

COMPOUND 

SILVER 

W- 
ug/L 

uglL 

ALL lCP COMPOUNDS 1 +/-lo% 1 

ug/L 1 NC 

4.4 

NA 

100.0 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 5 
SOIL SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE 5805001 

ALUMINUM ug/L 1 0.1 

ARSENIC ug/L I NA 

CAOM 

+ - INDICATES VALUE OUTSIDE OC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

ANTIMONY 

I 

- - 

CALCIUM 

CHROMIUM 

COBALT 

IRON 

LEAD 

MAGNESIUM 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90026: SB0501. SB05001 RP 

ug/L I NC 

+/-lo% RULES 0NLY.APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

Ug/L 

ug/L 

uglL 

ug/L 

Ug/L 

K l /L  

1 00.0 

100.0 

N C 

2.2 

NA 

17.7 



TABLE B - 5, CONTINUED 
SOIL SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

1 % ~  = PERCENT DIFFERENCE I %D I 

ARSENIC 1 ug/L I N A 
BARIUM 

CADMIUM I ug/L I NC 

LEAD 1 ug/L I NA 

U~IL 1 100.0 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MAGNESIUM ug/L I 100.0 I 

uolL 1 14.9 

u d L  

uglL 

ug/L 
ualL 

NC 

NC 

NC 

5.8 

MANGANESE 

THALLIUM ug/L 1 NA 

ug/L 1 100.0 

NICKEL 

POTASSIUM 

SELENIUM 

- INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

MERCURY 

ugYL 

ug/L 

uo1L 

VANADIUM 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

02EB: SB05002, $804201, 5804202, SBO4601, SBO6401, SBOi'401, 

SB05601, SB04602, SB08302, SBO8301 

ug/L I NA 

NC 

NC 

NA 

ug/L 1 100.0 

COMPOUND I RPD 

WATERISOIL 

ZINC I ug/L 1 275.0 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 5, CONTINUED 
SOIL SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

+ - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

03801 : SB05602, SBO38O1, SB03802, SB07402.5806402, SBO4OOl, 

SB04002, SB03602, SB03601. SB03601 RP 

COMPOUND RPD 
::<<:::::i:::::::::::::::;i:<:j:j"i:;:;:j:j:j;j:j:j:jj~<;~jljjjjjjjjjjjjjjjj~~;$::::: . . . . . . . . ., 
.............................................. WATERISOIL 
,.,............ _ ,.,\...,.,........_ .: ,.,.,.,...... :::> :,.,.,.,.,....-::::: 

ALL ICP COMPOUNDS +/-I 0% 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 5, CONTINUED 
SOIL SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RIIFS FOR OU-1 

SAMPLE SB06401 SDG 90065 
.............................................. ..................................................... .ir.. . . . ,. . ...,. _,., . . . ., .... ............-,.. ;; .-A. :.:.: 

1 % ~  = PERCENT DIFFERENCE I %D I 

AR~ENIC 
BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 
l R n N  

U ~ / L  

ug/L 

ug/L 

ug/L 

LEAD- 1 W/L 1 NA 

NA 

6.4 

NC 

NC 

ug/L 

ug/L 

ug/L 

ug/L 
UOIL 

MAGNESIUM 

MANGANESE 

3.9 

25.9 

NC 

NC 

3.2 

uglL 1 0.3 

ug/L 1 5.9 

SELENIUM 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

MFRCI IRY I U~IL I NA 

ug/L 1 NA 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90065: SB06801, SB06801 RP, $806403 

I COMPOUND 

SILVER 

ug/L 

ug/L 

ug/L 

ug/L 

. - r ALL~CP COMPOUNDS 1 J 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

ug/L I NC 

51 6.5 

NA 

100.0 

37.6 



TABLE B - 5, CONTINUED 
SOIL SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OW-1 

SAMPLE SB06501 SDG 90067 
................. > ........::. ..! .::: :.:.:.:. .......................................... ...................... ......... :.:...... ........ _ 
:::: ........... .:: ........ .................................................. 

1 % ~  = PERCENT DIFFERENCE I %D I 
METALS COMPOUNDS ............ ............... ;f?::/:!z:;;;;;:!;j; .....;= ?. ................................... .......................... 
ALUMINUM Ug/L 1 19.2 

ARSENIC Ug/L I N A 
BARIUM ug/L 11.9 

NICKEL 75.8 

POTASSIUM ug/L NC 

SELENIUM Ug/L NA 

SILVER 

SODIUM 571.8 

100.0 

66.4 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90067: SB05701, SBO6501 

+/-I096 RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 6 
SEDIMENT SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

I SAMPLE s ~ o s n o l  I SDG 90100 I 

ANTIMONY r U ~ J L  I NC 

ARSENIC ug/L I NA 

100.0 

CHROMIUM 100.0 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 00: SD03501, SB03601, SD03601 RP, $004801, SD05201 ,-SD05301, 

1 COMPOUND 

ALL ICP COMPOUNDS I +/-I 0% 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 6,  CONTINUED 
SEDIMENT SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE SD03801 SDG 901 20 

%D = PERCENT DIFFERENCE %D 

ANTIMONY 
ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

METALS COMPOUNDS 

U ~ / L  

ug/L 

W/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ua/L 

ug/L I N A 

MANGANESE 

................................................. 
.......................... ::<<::<"::':::::"'::>::<<:::.::::::::: 
........................... ..................................................... 

NC 

N A 

16.5 

100.0 

NC 

0.3 

0.7 

100.0 

100.0 

1.6 

MAGNESIUM 1 us/L I 2.2 

ug/L I 1.9 

P~TAEIUM 
SELENIUM 

SILVER 

* - INDICATES VALUE OUrSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

ALUMINUM I ualL i 0.7 

SODIUM 

THALLIUM 

VANADIUM 

71NC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES . 

901 20: SO03801 

MERCURY 

u g i ~  

ug/L 

ug/L 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

ug/L 1 N A 

NC 

N A 

NC 

ug/L 

ug/L 

ug/L 

UO/L 

100.0 

NA 

7.6 

0.7 



TABLE B - 6, CONTINUED 
SEDIMENT SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

I SAMPLE SD05401 RP I SDG 90115 1 

1 %D = PERCENT DIFFERENCE 

ANTIMONY ug/L NC 
ARSENIC ug/L N A 

BARIUM ug/L 6.9 

BERYLLIUM us l l  i n n  o 

CALCIUM 

CHROMIUM 31.2 

COBALT 100.0 

100.0 

uglL 

MAGNESIUM ug/L 10.2 

MANGANESE ug/L 5.2 

MERCURY uglL NA 

VANADIUM 5.5 

ZINC 1 uglL I 8.1 

- INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 15: SD05401 RP, SD05401, SD05001, SD04901 

I COMPOUND I RPD I 
( WATER, SOIL 

ALL ICP COMPOlJNDS I + '-1 n% 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 6, CONTINUED 
SEDIMENT SAMPLE SERIAL DILUTION 
TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

* . INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DEIECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 09: SD03401, SD05101, SD05601 



_TABLE B - 6, CONTINUED 
SEDIMENT SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

1 SAMPLE SDO5701 

%D = PERCENT DIFFERENCE %D 
...................................... 

METALS COMPOUNDS ".. .......::.. " ................................................... "".,""""',.,.,~,. ;.:.:.: ....... ; .. ............... .:.:.; ........... ........................... 
ALUMINUM I ug/L 1 9.7 

BARIUM 

BERYLLIUM 

CADMIUM 100.0 

CALCIUM '1 1.7 

CHROMIUM 41.9 

COBALT ualL 

COPPER Ug/L 5.4 

IRON ug/L '11.5 

LEAD ug/L N A 

MAGNESIUM ualL 9 ~ 9  

MANGANESE ugiL 1 '13.1 

MERCURY I ug/L 1 NA 
IICKEL ug/L NC 

'OTASSIUM us/L 100.0 
el Chill I.. ..-,, .,A ~ c c c l v l u l v l  U Y / L  Nf i  

SILVER ug/L NC 

SODIUM uglL 100.0 

THALLIUM ug/L N A 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 18: SD05701 

I COMPOUND 1 RPD I 
I 1 WATER SOIL 

I 

I ALLlCP COMPOUNDS I +/-lo% 1 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 6, CONTINUED 
SEDIMENT SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RIIFS FOR OU-I 

SAMPLE SD04501 

ALUMINUM UgIL 5.3 

ANTIMONY Ug/L NC 

ARSENIC Ug/L NA 

BARIUM ug/L 7.2 

BERYLLlUM Ug/L 100.0 

NICKEL ug/L NC 

POTASSIUM W/L 100.0 

SELENIUM ug/L NA 
4 

* -INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 23: SD04501, SD05501, SD04601, SDO47O1, SDO4401 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 6, CONTINUED 
SEDIMENT SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE Rl/FS FOR OU-1 

SAMPLE SD03701 SDG 901 29 
. ;:::::+:.: ..... :.:.:,,.:.:..:.:.:::::<:::::::: 
:;:::::::;iiii#jjjjjlj;jjljl::;;;j:j;:j;:;:::; ............................ 

%D = PERCENT DIFFERENCE % D 

METALS COMPOUNDS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM ug/L 53.2 

BERYLLIUM NC 

CADMIUM ug/L I NC 

CALCIUM 

CHROMIUM 100.0 

COBALT ug/L 

COPPER ug/L 

IRON ug/L 4.0 

LEAD NA 

MAGNESIUM ug/L 1 21.4 

MANGANESE ug/L 36.4 

MERCURY ug/L NA 

NICKEL ug/L NC 

POTASSIUM uglL NC 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
901 29: SD03701. SD03901 

ug/L 

W/L 

ug/L 

ug/L 

ug/L 

1 ALL ICP COMPOUNDS I +/-lo% 

NC 

NC 

NA 

100.0 

22.5 

COMPOUND RPD 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

....... ::,::.:.. .:.:. ...: ................................. ............ ':: ...: . ...:.. :,:::::.::::I:::;: ,.,: ..................................... ...; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WATER/SOIL 



TABLE B - 6, CONTINUED 
SEDIMENT SAMPLE SERIAL DILUTION 
TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

NICKEL ug/L N C 

POTASSIUM ug/L NC 

SELENIUM ug/L N A 

SILVER Ug/L NC 

THALLIUM ug/L NA 

VANADIUM ug/L 13.4 

ZINC ug/L 9.8 

* - INDICATES VALUE OUTSIDE ac LIMITS 
NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATEO SAMPLES . 
90133: 6004301, SD04301 RP 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 6, CONTINUED 
SEDIMENT SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE SD04101 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 5.5 

CHROMIUM ug/L 78.0 

COBALT ug/L N C  
COPPER ug/L 5.2 

IRON ualL 5.0 

LEAD ug/L I NA 1 
MAGNESIUM usIL 7.0 

MANGANESE u s L  6.7 

MERCURY ug/L N A 
- 

NICKEL ug/L I NC I 
SELENIUM ug/L I NA 

SILVER ugiL I NC 

SODIUM ug/L 1 194.2 

THALLIUM ug/L I NA 

VANADIUM uglL 1 100.0 

ZINC W/L I 1.3 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

901 36: SD04101, SD04201 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 6, CONTINUED 
SEDIMENT SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE SD06001 

CALCIUM 

CHROMIUM 100.0 

COBALT 100.0 

COPPER uglL 

IRON 

LEAD 

MANGANESE ug/L 1 1  -8 

MERCURY W/L N A 

NICKEL ug/L 100.0 

POTASSIUM W/L NC 

SELENIUM ug/L NA 

SILVER ug/L NC 

THALLIUM 

VANADIUM ug/L 16.1 

ZINC W / L  28.3 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

i ALL ICP COMPOUNDS 1 +/-lo% 1 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 6,  CONTINUED 
SEDIMENT SAMPLE SERIAL DILUTION 

_ TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

I SAMPLE SD04001 1 SDG 90138 1 
,:::.:,:.:.>.::::::::::::<:::::.<<<::::::<:.:: ..................................................... v......... ............................. ...:.:.:.:.: ................................. 

%D = PERCENT DIFFERENCE %D 
............................................... - 

METALS COMPOUNDS UNITS ;~$~~ ;$$ : ; :~ ; :~~$~ .  

ALUMINUM ugIL I 4.2 

ARSENIC ug/L N A 

BARIUM ug/L 1.8 

BERYLLIUM ug/L 100.0 

CADMIUM ug/L NC 

CALCIUM ug/L 3.2 

CHROMIUM ualL 1 .O 

LEAD US/L I NA 
MAGNESIUM ug/L I 2.7 

MANGANESE ug/L 1 0.5 

MERCURY I U~IL I N A 

- 
SELENIUM ug/L 1 NA 

SILVER ug/L 1 NC 

SODIUM ug/L 100.0 

THALLIUM ug/L NA - 
VANADIUM UOIL 18.5 

- INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90138: SD04001, SD05801 

- - 

I COMPOUND I GO I 

( ALL ICP COMPOUNDS 1 +/-lo% 1 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



APPENDIX C 

RFJF,CTED DATA SUMMARY 



TABLE C - I 
GC/MS VOLATILES - REJECTED DATA 

NAS JACKSONVILLE RI/FS FOR OU-I 

.... 1 2 1 55 1 4 1 2 1 9 1 I : :  o 1 o I o I o I o I o 

MATRIX KEY 

I# OF COMPOUNDS 

COMPLETENES 

QC = QC SAMPLES 
MW = GROUNDWATER SAMPLES 
SB = SURFACE SOIL SAMPLES 
SW = SURFACE WATER SAMPLES 
SD = SEDIMENT SAMPLES 
CW = CONE PENETROMETER SAMPLES 

+ 33 TARGET COMPOUNDS PER SAMPLE 



TABLE C - 2 
SEMIVOLATILES - REJECTED DATA 

NAS JACKSONVILLE RIIFS FOR OU-1 

MATRIX KEY 

ac = oc SAMPLES 

MW = GROUNDWATER SAMPLES 

SB = SURFACE SOIL SAMPLES 

SW = SURFACE WATER SAMPLES 

SO = SEDIMENT SAMPLES 

64 TARGET COMPOUNDS PER SAMPLE 

( OVERALL I 



TABLE C - 3 
PESTICIDES/PCBS - REJECTED DATA 
NAS JACKSONVILLE RIIFS FOR OU-1 

# OF COMPOUNDS 

~ O l 1 1 0 1 0  OVERALL 
COMPLETENESS 

- - - - . . . . ........,.. :.: .........,.,.,, :,:.,+ ....... :.:.:.;.:.:.i,:::: ..-;-:..-.;- ;... :.:... 
[COMPLETION GOAL ~96%) ~: : i : :g : i : i : i : i : : : : : : : :~ ,~ ,~~ : : : : : : : :~ :~ :~ :~ :~ : .  .+:'. ..............,.,...,.........,.,,., .............. ............. 99.9% 1 I 00.0% 1 99.9% I I ~ 3 . 0 %  ( 1 ~ 1 . 0 %  

MATRIX KEY 

QC = QC SAMPLES 

MW = GROUNDWATER SAMPLES 

SB = SURFACE SOIL SAMPLES 

SW = SURFACE WATER SAMPLES 

SO = SEDIMENT SAMPLES 



TABLE C - 4 

TOTAL METALSICYANIDE - REJECTED DATA 

NAS JACKSONVILLE RI/FS FOR OU-1 
L OF C W P W N D S  I 

MATRIX KEY 

OC = OC SAMPLES 

MW = GROUNDWATER SAMPLES 

SB = SURFACE SOIL SAMPLES 
SW = SURFACE WATER SAMPLES 

SD = SEDIMENT SAMPLES 

24 TARGET COMPOUNDS PER SAMPLE 

OVERALL 

COMPLETENESS 

90.5% €3 



TABLE C - 5 
DISSOLVED METALS 
NAS JACKSONVILLE 

- REJECTED DATA 
RIfFS FOR OU-1 

# OF COMPOUNDS I 

>: .. '.....A !<.:.:.:.:.:.>>:.: ........ 
30 1 55 1 GRAND TOTAL 1 23 ; ~ ; ; ~ ~ ~ ; . ~ ~ ; ~  .......................... l o b /  3 

JCOMPLETION GOAL (>96%) I 1 11000%1 99.9% 1 994% 1 

QC = QC SAMPLES 

MW = GROUNDWATER SAMPLES 

SW = SURFACE WATER SAMPLES 

I OVERALL 1 

MATRIX KEY 

23 TARGET COMPOUNDS PER SAMPLE 



TABLE C - 6 

TOTAL PETROLEUM HYDROCARBONS - REJECTED DATA 
HAS JACKSONVILLE RI/FS FOR OU-I 

GRANDTOTAL 1 19 I n 28 w$:z;!<d . . . . . . . . . , ( 0 1 0 

MATRIX KEY 

ac = oc SAMPLES 
SW = SURFACE WATER SAMPLES 
SO = SEDIMENT SAMPLES 

1 TARGET COMPOUND PER SAMPLE- 



TABLE C - 7 
RADIOLOGICAL NUCLIDES - REJECTED DATA 

NAS JACKSONVILLE RllFS FOR OU-1 I I 

MATRIX KEY 

OC = QC SAMPLES 

MW = GROUNDWATER SAMPLES 

SB = SURFACE SOIL SAMPLES 
SW = SURFACE WATER SAMPLES 

SO 5 SEDIMENT SAMPLES 

" 11 NUCLIDES PER SAMPLEWATER SAMPLES 

I OVERALL ] 



APPENDIX P-3.2 

ROUND 2 CONTAMINATION DELINEATION GROUNDWATER 
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1.0 INTRODUCTION 

-. -. . 

Prior to evaluating the data for p k i s i o n ,  accuracy, representativeness, comparability, and 
completeness (PARCC) criteria the laboratory reviewed the data package and the data also was 
independently reviewed and validated using the Naval Energy and Environmental and Support 
Activity (NEESA) guidance document 20.2-047B (1 988) entitled, Sampling and Chemical Analysis . 
Quality Assurance Requirements for the Navy Installation Program. Before the laboratory released 
the chemical analytical results, both the sample and laboratory QC data were carefully reviewed in 
order to verify sample identity, instrument calibration, detection limits, dilution factors, numerical 
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the QC data 
were reduced and spike recoveries were included in control charts, and the resulting data were 

.- 
reviewed to  ascertain whether they were within the laboratory defined limits for accuracy and 
precision. The data was compiled into a NEESA Level D data package and any nonconforming data 
were discussed in the data package cover letter and case narrative. According to ABB-ES, the 
three ( 3 )  field samples analyzed under lab reference number 90258 were not associated with a field 
duplicate or an MSIMSD pair. 

The Level D data packages were then reviewed and validated by Heartland Environmental Services, 
Inc., Missouri (Heartland). Data validation is the technical review of a data package using criteria 
established in the data quality objectives, the quality assurance project plan and guidance docu- 
ments prepared by the United States Environmental Protection Agency (USEPA) for the validation 
of organic and inorganic analytical data (USEPA 1990a and 1990b) as specified by NEESA 
document 20.2-047B. 

Samples that did not meet the acceptance limit criteria were qualified with a flag; single letter 
abbreviations that indicate a ~ r o b l e m  with the data. Data oualifiers used by the validators when m amending the data include the following. 

U - Undetected. The analyte was not detected above the contract required quantitation 
limit (CRQL). The "U" designator also is used to qualify common laboratory 
contaminants. The "U" designator is applied to an environmental sample when the 
common laboratory contaminant is detected in an environmental sample at a 
concentration less than 5 times (1 0 times for common laboratory contaminants) the 
value of the concentration detected in any corresponding field QC blank, method 
blank or preparation blanks. 

J - Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The "J" designator is used to qualify an analyte that was present at a 
concentration between the CRQL and method detection limit (MDL) or the data 
"failed" some of the analytical validation criteria but not sufficient to  reject the data 
and when combined with the U designator the quantitation limit is estimated. 

R - Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level D data package with the analytical functional guideline criteria. The "R" 
designator indicates a significant variance in acceptable laboratory performance. 
Either re-analysis or re-sampling and analysis would be necessary to  determine the 
presence or absence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA 
document 20.2-047B, the data were evaluated by Heartland using the PARCCs criteria included in 
the Data Quality Objectives (DQOs) of the Work Plan for Navy Installation Restoration Program 



Plan, NAS Jacksonville, Florida. The following sections present a brief description of PARCCs 
criteria. -- 

Precision. Precision is a measure of the agreement or repeatability of a set of replicate results 
obtained from duplicate laboratory analyses of samples collected from the same location/depth 
interval. Precision was calculated from laboratory analytical data and cannot be measured directly. 
Precision is expressed as the Relative Percent Difference IRPD) between analytical values for t w o  
samples divided by the average of their analytical values. Precision is calculated using the 
expression: 

RPD = (D l -D2)  / ( % ( D l  + D2)) X 100 

Dl and D2 are the reported values for the duplicate sample pair. Precision was evaluated using 
field duplicate samples and laboratory split samples (for example, MSIMSD samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 20 
Percent for the water matrix, and 35 Percent for the soil matrix. Precision for MS/MSD/MD 
samples was assessed by using the target analyte specific RPD criteria for the spiked compounds 
and the sample duplicates. 

Accuracv. Accuracy is a measure of the agreement between an experimental determination and 
the true value of the parameter being measured. Accuracy can be calculated from the analytical 
data and was not measured directly. Accuracy is used to  identify the bias in a given measurement 
system (i.e, laboratory conditions, sample matrix, and sampling conditions). Accuracy is assessed 
by reviewing the Percent Recovery (%R) between the true value of the spike analyte and the actual 
analytical value. Accuracy is calculated using the equation: 

%R = ((A-B)/C) x 100 
A - - Measured concentration of the spiked analyte. 
B - - Measured concentration of the spiked compound in the unspiked 

sample. 
C - True concentration of the spiked analyte. 

For the organic analyses, each of the samples was spiked wi th a surrogate compound; and for 
inorganic analyses, each chosen matrix spike and matrix duplicate pair was spiked wi th a known 
reference material before digestion. Each of these approaches provides a measure of the matrix 
effects on the analytical accuracy. 

Representativeness. Representativeness is a qualitative measure of the degree to  which sample 
data accurately and precisely represent a characteristic environmental condition. Representativen- 
ess is a subjective parameter and is used to  evaluate the efficacy of the sampling plan design. 
Representativeness was evaluated using the field and laboratory QC blank sample results. QC 
blank samples are equipment rinseate blanks, field blanks, trip blanks, laboratory method blanks for 
organic analysis and laboratory preparation blanks for inorganic analysis. Positive detection of 
target analytes in the QC blank samples identify contaminants that possibly were introduced to  the 
associated environmental sample during sample collection, transport or laboratory analysis. 
Representativeness is also assessed utilizing the extraction and analytical holding times 
requirements set forth in the methodologies and/or the functional guidelines. 

Com~arabi l i ty.  Comparability is qualitative measure designed to  express the confidence with which 
one data set may be compared to  another. Factors that affect comparability are: sample collection 



and handling techniques, sample matrix type, and analytical method. Comparability is limited by 
the, other PARCC parameters because -- only when precision and accuracy are known can data sets 
be compared with confidence. 

Comrsleteness. Completeness is defined as the percentage of measurements that are judged to be 
valid compared to the total number of measurements made. Valid usable data are values that were 
not qualified as rejected (R qualifier) during data validation. A goal of 96 percent usable data was 
established in the Work Plan for NAS Jacksonville RIIFS for O U - I .  Completeness equals the total 
number of analytes for each matrix minus the total number of rejected analytes divided by the total 
number of analytes multiplied by 100. 



2.0 PRECISION 

- '    he following section describes the evaluation of precision for volatile organic compounds, 
semivolatile organic compounds, dioxinlfurans (D/F), pesticides and polychlorinated biphenyls 
(PCBs), total metals, dissolved metals, total petroleum hydrocarbons (TPHs), and radiological 
nuclides. Duplicate samples are evaluated for precision only when contaminants are detected in 
both the environmental sample and the sample's duplicate. A ND in the RPD column of the 
precision table indicates that a RPD calculation was not required because one (1) concentration 

etect and the other concentration was less than the compound/analyte CRQLJCRDL. 
Envir n ~ e n t a l  samples and their respective duplicates may not exhibit positive results for all 
compo was $ nds found at or near the contract required quantitation limit (CRQL), practical quantitation 
limit (POL), or contract required detection limit (CRDL) because of low levels of contamination 
found at a site. Duplicates with Relative Percent Differences (RPDs) within control limits indicate 
adequate sampling practices and/or good analytical precision. Duplicates with RPDs outside the 
control limits may result from inappropriate sampling procedures, matrix interferences, or non- 
homogeneity of the sample matrix. In addition, poor precision can be attributed to deviation(s1 
from the analytical methodology or to  poor reproducibility of target analyte concentrations at or 
near the required quantitation or detection limits (CRQLs or CRDLs). The acceptance criteria for 
evaluating precision of field duplicate analytical results is a RPD of 20 for water matrices and 35 
for solid matrices. 

Field duplicates were submitted for validation for all analytical fractions. The percentage of 
duplicate samples collected for this project was equal to or above ten percent for all matrices for all 
fractions. 

The following Sections summarize the evaluation of analytical precision for the groundwater, and 

a soil field samples for the following analytical groups: 

GUMS volatile organic compounds (GUMS VOCs); 
semivolatile organic compounds (SVOCs); 
dioxinlfurans (DIF); 
pesticides, PCBs; 
metalsfcyanide, dissolved metals; 
total petroleum hydrocarbons (TPH); 

rn radiological gamma-scan nuclides. 

Duplicate precision was assessed using both environmental sample and associated duplicates and 
matrix spike (MS) and matrix spike duplicates (MSDs). The laboratory did not perform any QC 
spikes or matrix spikes for the radiological parameters. 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Tables 2-1 through 2-7 for the water matrix and Tables 2-8 through 2-14 for the soil matrix. 
Tabulation of the results assessing precision based on the reproducibility between spike 
samplelspike duplicatelmatrix duplicate sample pairs are presented in Tables 2-1 7 through 2-33 for 
the water matrix and Tables 2-21 through 2-26 for the soil matrix. 

In addition, to  assess whether instrument calibration for volatile and semivolatile analytical methods 
resulted in non-compliant duplicate precision, tables were made of calibrations for each sample 
delivery group (SDG) which exhibited non-compliant calibrations. These are included in Appendix 
A. The pesticide/PCB calibrations were within QC criteria for all calibrations associated with this 
project. To assess potential non-compliance caused by physical and/or chemical interferences and 
indicated by non-compliant serial dilution results, tables were made of serial dilution results for each 

2- 1 



TABLE 2 - 1 
GC/MS VOLATILE ORGANIC COMPOUNDS 
WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-I 

1 NO. ASSC. I I SAMPLE I DUP I MAX [ 

TOTAL SAMPLES 44 

% OF 
DUPLICATES %WITHIN 

COLLECTED RPD IN RPD OUT RPD LIMIT 



TA8tE 2 -  2 
SEMIVOLATILE ORGANIC COMPOUNDS 
WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

1 SDG SAMPLE ID MATRIX 
WATER 
WATER 

WATER 

NO. ASSC. 
SAMPLES 

10 
COMPOUND CONC. CONC RPD ] RPD 

BIS 12-ETHYLHEXYLl PHTHALATE 7 0 20% 1 200% 
BlS (2-ETHYLHEXYL) PHTHALATE 0 2 20% [ 200% 

BIS 12-ETHYLHEXYL) PHTHALATE 8 2 20% 1 200% 
BIS(2-ETHYLHEXYL)PHTHALATE 2 0 20% 200% 

DIETHYLPHTHALATE 0 4 20% 200% 

TOTAL SAMPLES 34 

DUPLICATES % WITHIN 



TABLE 2 - 3 
PESTICIDES/PCBS 
WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

TOTAL SAMPLES 34 

I 

SDG SAMPLE ID MATRIX 
NO. ASSC. 
SAMPLES COMPOUND 

SAMPLE 
CONC. 

DUP 
CONC 

MAX 
RPD 

' 

RPD 



TABLE 2 - 4 
METALSICYANIDE 
WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

SDG 

U1106 

SAMPLE ID 
MW10601 

MATRIX 

WATER 

WATER 

NO. ASSC. 

SAMPLES 

10 

SAMPLE DUP MAX 

COMPOUND CONC. CONC I RPD I RPD 

ALUMINUM 1 2150 1 461 0 I 20% I 73% 

BARIUM 1 49.8 1 68.6 1 20% 1 32% 

BERYLLIUM 0.52 0.84 1 20% 1 47% 

CALCIUM 

CHROMIUM 
59% 

LEAD 

MAGNESIUM 

MANGANESE 20% 30% 

POTASSIUM 1 2480 1 21 80 1 20% 1 13% 

SODIUM 1 22000 1 18500 1 20% 1 17% 

VANADIUM 1 11.5 1 15.4 1 20% 1 29% ] 

ALU 

ARSENIC 1 2.2 1 o 1 20% 1 ND 

BARIUM 62.7 51.5 1 20% 1 20% 

BERYLLIUM 0.81 0.2 20% 121% 

CALCIUM 158000 125000 20% 23% 

CHROMIUM 17.7 7.3 20% 83 % 

COPPFR 2 2 4.8 20% 74% - - . . - . . - - 
1 -  

IRON 5770 3460 1 20% 1 50% 

LEAD 1.2 0 1 20% 1 ND 

MAGNESIUM 19700 8790 20% 77% 

MANGANESE 46.8 40.2 20% 15% 

POTASSIUM 1410 1370 20% 3% 

SF1 FNIUM 2 6 0 20% ND 

SODIUM 8680 1 8820 1 20% 1 2% 

VANADIUM 14.7 7 1 20% 1 71% 

ZINC 17.9 10 1 20% 1 5 7 % .  



TABLE 2 - 4, CONTINUED 
METALS/CYANIDE 

WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

SDG 

U1 107 

SAMPLE ID 

MW10801 

MATRIX 

WATER 

WATER 

:OTAL SAMPLES 

NO. ASSC. I I 
- 
-- 

-- 

I MAGNESIUM 1 6580 1 6540 1 20% 1 1 %  I 

I ZINC 1 6.5 1 5.7 1 20% 1 13% 1 
ALUMINUM I 1010 

I ARSENIC 1 45.1 

- 

CALCIUM 161 00 

CHROMIUM 1 4.2 

BARIUM 1 56.6 

IRON 1 22200 

BERYLLIUM 0 

MAGNESIUM 

MANGANESE 

POTASSIUM 

SODIUM 1 20500 1 20500 1 20% 1 0% 

SELENIUM 

VANADIUM 1 3.7 1 11.2 1 20% 1 101% 

ZINC 1 14.1 1 18.3 1 20% 1 26% 

8080 

38.9 

91 6 

% OF 

DUPLICATES % WITHIN 

SILVER 1 2.8 1 0 1 20% 1 200% 

2.1 

10100 

46 

1090 

3.6 1 20% 1 53% 

20% 

20% 

20°A 

22% 

17% 

17% 



TABLE 2 - 5 
DISSOLVED METALS 

-WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

DUPLICATES % WITHIN 



TABLE 2 - 7 
RADIOLOGICAL NUCLIDES 

WATER SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-I 

TOTAL SAMPLES 33 

COLLECTED RPD IN RPD OUT RPD LIMIT 



TABLE 2 - 8 
GC/MS VOLATILE ORGANIC COMPOUNDS 

SOIL SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-I 

TOTAL SAMPLES 10 

SDG SAMPLE ID 

% OF 

DUPLICATES 

COLLECTED 

MATRIX 

RPD IN 

NO. ASSC. 
SAMPLES 

t 

RPD OUT 
% WITHIN 
RPD LIMIT 

COMPOUND 
SAMPLE 
CONC. 

DUP 
CONC 

MAX 
RPD 

1 

RPD 



TABLE 2 - 9 
SEMIVOLATILE ORGANIC COMPOUNDS 

SOIL SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

I SAMPLE I DUP I MAX I 1 NO.ASSC. ( 

TOTAL SAMPLES 10 

COLLECTED RPD IN RPD OUT RPD LIMIT 



TABLE 2 = 10 
Dl OXI NIFURANS 
SOIL SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

I OCDD * 3.71 1 
TOTAL SAMPLES 10 

SDG 
/ U1105 1 SB10601 I SOIL 1 10 

SAMPLE ID MATRIX 
1,2,3,4,6,7,8-HpCDD 0.74 1 

* - VALUE IN FIELD DUPLICATE IS REPORTED AS MAXIMUM POSSIBLE CONCENTRATION (MPC) 

NO. ASSC. 
SAMPLES 

% OF 
DUPLICATE 
COLLECTED 

10.0% 

RPD IN 

1 

RPD OUT 

0 

COMPOUND 

% WITHIN 
RPD LIMIT 

100.0% 

SAMPLE 
CONC. 



TABLE 2 - I 1  
PESTICI DEiPCBS 

SOIL SAMPLE AND DUPLICATE PRECISION 

NAS JACKSONVILLE RI/FS FOR OU-1 

I 1 NO. ASSC. 1 1 SAMPLE] DUP I M A X I  
COMPOUND 

TOTAL SAMPLES 10 

DUPLICATES 
COLLECTED 

10.0% 

RPD IN RPD OUT RPD LIMIT 



TABLE 2 - 12 
METALS AND CYANIDE 
SOIL SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

SDG 
U1105 

SAMPLE ID 

SB10601 

MATRIX 

SOIL 

TOTAL SAMPLES 

DUPLICATES %WITHIN 



TABLE 2 - 13 
TOTAL PETROLEUM HYDROCARBONS 
SOIL SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-1 

1 1 I NO. ASSC. I I SAMPLE) DUP I MAX 1 ! 

TOTAL SAMPLES 10 

SOG 
u1 105 

DUPLICATE % WITHIN 

1 00 -0% 

SAMPLE ID 
SB10601 

MATRIX 
sol L 

SAMPLES 
10 

COMPOUND 
NO COMPOUND DETECTED 



TABLE 2 - I4 
RADIOLOGICAL NUCLIDES 

SOIL SAMPLE AND DUPLICATE PRECISION 

NAS JACKSONVILLE RI/FS FOR OU-1 

TOTAL SAMPLES 

SDG 

I DUPLICATES 1 

SAMPLE ID 
NO. ASSC. 
SAMPLES 

10 

COLLECTED RPD IN RPD OUT RPD LIMIT 

MATRIX 

10 

NUCLIDE 
Ac-228 

Bi-2 1 2 
Bi-214 

K-40 

Pb-2 12 

Pb-214 

TI-208 
U-235 

SAMPLE 
CONC. 

447 

387 

543 
2400 

330 

769 

1 50 
205 

DUP 
CONC 

532 

0 

53 0 

2640 

343 

678 

133 
0 

MAX 
RPD 
35% 

35% 

35% 

35% 

35% 

35% 

35% 

35% 

I 

RPD 

17% 

200% 

2% 

10% 

4% 

13% 

12% 
200% 



TABLE 2 - 15 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 

GROUNDWATER SAMPLE MATRIX SPIKEIMATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-1 

[MS = MATRIX SPIKE SAMPLE MW02702 (SDG U1106 I 



TABLE 2 - 15 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 

GROUNDWATER SAMPLE MAmIX SPIKEIMATRIX SPlKE DUPLICARS 

NAS JACKSONVILLE Rl/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE MWW007FB SDG UllOE 
MSD = MATRIX SPIKE DUPLICATE 



TABLE 2 - 15, CONTINUED 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 

- GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG UllO5 (G44822 & G44823) 

90252: MW02702, MW03002, MW03102, MW03202, MW01402, MW01501, MW01602, 
MW01702, MW02102, MW02602, MW00007FB, MW00045T0, MW00080EB 



TABLE 2 - 15, CONTINUED 
GCIMS VOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKEIMATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-I 

(MS = MATRIX SPIKE SAMPLE MW10601 I SDG ~1 1 06 

IVOA COMPOUNDS I U N T  

DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

TOLUENE 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U l lO6  

90254: MW09301, MW10201 

90259: MW10601, MW10601 DUP, MW10501, MWO9201, MW10001, MW10101, 

MW09501, MW09401, MWO9601 

IMS = MATRIX SPIKE SAMPLE MW11201 1 SDG Ul lO8 

ug/L 

~VOA COMPOUNDS 

CHLOROBENZENE I ualL 
120 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
SDG U1 I08 

90283: MW11301, MW11401, MW08401, MW08501, MW11201, MW11201 DUP, MW11101 

120 1 0 
11 8 

BENZENE 

TOLUENE 

CHLOROBENZENE 

I COMPOUND IADVISORY LIMITS I RPD I 

117 1 

* DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

ug/L 
ug/L 

ug/L 

96 

93 

97 

97 

88 

98 

1 

6 

1 



TABLE 2 - 15, CONTINUED 
GCIMS VOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKEIMATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-I 

.- 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
SDG U1107 

90273: MW1 0801 , MW10801 DUP, MW10701, MW10301, MWl0401, MWO9701 

90276: MW09801, MWO9901, MW11601, MW11501, MW09001, MWO9101 

90281 : MWO8801, MWO8801 DUP, MW08901, MW08701, MW08601, MW10901, MW1 1001 

I COMPOUND IADVISORY LIMITS I RPD I 



TABLE2- 16 
SEMIVOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-I 

[MS = MATRIX SPIKE SAMPLE MW10601 ~ S D G  U l l 0 6  
SD = MATRIX SPIKE DUPLICATE 

I I 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
SDG U1106 
90254: MW09301, MWIOPOI 
90259: MW10601, MW10601 DUP, MW10501, MW09201, MW10001, MW 

MW09401. MW09601 



TABLE 2 - 16, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKEIMATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

'MS = MATRIX SPIKE SAMPLE MW11201 SDG U1108 

MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 

SVOA COMPOUNDS 
PHENOL 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
SDG Ull08 

90283: MW11301, MW11401, MW08401, MW08501, MW11201, MWl1201 DUP, MW11101 

4-CHLORO-3-METHYLPHENOL 

ACENAPHTHENE 
4-NITROPHENOL 

2,4-DINITROTOLUENE 
PENTACHLOROPHENOL 

PYRENE 

1 % R WATER WATER 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

q / L  

UgIL 
Ug/L 

q / L  
ug/L 

ug/L - 

79 

75 
*91 

81 

*I24 

95 

77 

72 
*I02 

82 
132 

88 

3 

4 
11 

1 - 
6 

8 



TABLE 2 - 16, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKEIMATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
SDG U1107 
90273: MW10801, MW10801 DUP, MW10701, MW10301, MW10401, MW09701 

90276: MWO9801, MW09901, MWll601, MWll501, MWOgOOl, MW09101 
90281 : MW08801, MW08801 DUP, MW08901, MW08701, MW08601, MW10901, 

MW11001 



TABLE2-17 
PESTICIDES/PCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

Aldrin 

Dieldrin 

Endrin 

4,4'-DDT 

SDG U1106 
90254: MWO9301, MW10201 

90259: MW10601, MW10601 DUP, MWI 0501, MWO9201, MW10001, MW10101, MW09501, 

MW09401, MW09601 

MS = MATRIX SPIKE SAMPLE MW11201 

MSD = MATRIX SPIKE DUPLICATE 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

ug/L 

u ~ / L  

ug/L 

u ~ / L  

RPD = RELATIVE PERCENT DIFFERENCE 

PEST COMPOUNDS 
gamma-BHC (Lindane) I ug/L ( *46 1 65 1 *34 

Heptachlor I ug/L 1 44 1 64 1 *37 

Aldrin I ug/L 1 41 1 59 1 *3 6 

83 

99 

113 

92 

CORRESPONDING SPG AND ASSOCIATED SAMPLES 

80 

97 

110 

92 

Dieldrin 

Endrin 

4,4'-DOT 

SDG Ul lO8 

90283: MW11301, MW11401, MWO8401, MW08501, MW11201, MW11201 DUP, MW11101 

4 

2 
3 

O 

DENOTES VALUE NOT WITHIN aA/QC ADVISORY LIMITS 

ug/L 
ug/L 

u ~ / L  

70 

78 

62 

83 

91 

70 

17 
15 

12 



TABLE 2 - 17, CONTINUED 
PESTICIDESIPCBS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RIIFS FOR OU-1 

SD = MATRIX SPIKE DUPLICATE 

Endrin 1 ug/L 1 116 1 101 1 14 

4,4'-DOT I W/L I 81 1 67 1 19 
DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

SDG U1107 

90273: MW10801, MW10801 DUP, MW10701, MW10301, MW10401, MW09701 
90276: MWO9801, MW09901, MW11601, MW11501, MW09001, MW09101 

90281 : MWO8801, MWO8801 DUP, MW08901, MW08701, MW08601, MW10901, 

MWll001 



TABLE 2 - 18 
TOTAL METALS AND CYANIDE 
WATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NAS JACKSONVILLE RIIFS FOR O U ~  

MS = MATRIX SPIKE SAMPLE MW10601 
MD = MATRIX DUPLICATE SAMPLE MWlOBOl 

[MS = MATRIX SPIKE SAMPLE MWO03Ol JSDG U1106 

SDG U1106 

M S I MD 

MANGANESE 

IMD = MATRIX DUPLICATE SAMPLE MW00301 I M S  1 MD 1 

ug/L 1 100.4 1 2.5 

- -- 

RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 
CYANIDE I ualL 1 97.7 1 

MERCURY 1 ug/L I 91.2 I NC 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES - 

SDG UllO6 
90259: MWOOOB3EB, MW10601, MW10601 DUP, MW10501, MW09201, MW10001, 

MW10101, MW00082EB, MW09501, MW09401, MWO96Ol 
90252: MW00007FB 
90254: MW00081 EB, MW09301, MW10201 

I COMPOUN~ . ~ A D ~ ~ I M I T S  1 RPD I 

+/-CRDL = RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

SOME VALUES HAVE BEEN ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3) 

2 - 2 7  



TABLE2- 18 
TOTAL METALS AND CYANIDE 

.. WATER SAMPLE MATRIX SPIKEIMAJRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

IRON 33 1 1 23.6 

MS = MATRIX SPIKE SAMPLE MW11201 
MD = MATRIX DUPLICATE SAMPLE MW11POi 

SDG U1108 

MS I M n  

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

* DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

ug/L 
ug/L 
ualL 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

U ~ / L  

ug/L 

ug/L 
ualL 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U l  108 

90283: MW11301, MW11401, MW08401, MW08501, MW11201, MW11201 DUP, 

MW11101, MW00087EB 

SDG U1107 

90273: MW00084EB, MW10801, MW10801 DUP, MW10701, MW10301, MW10401, 

MW09701 

90276: MWOOOBSEB, MW09801, MW09901, MW11601, MW11501, MW09001, MWO9lOl 

90281': MW00086EB, MW08801, MWOBBO1 DUP, MW08901, MW08701, MW08601, 

MW10901, MW11001 

NR 

92.7 

i34 7 

W / L  
ug/L 

W/L 
u d L  

I COMPOUND IADVISORY LIMITS 1 R P ~  I 

1.8 

5.8 

NC 

93.8 

NR 

63.0 

84.8 

+/-CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

SOME VALUES HAVE BEEN ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3) 

2 - 2 8  

- 

NC 

8.4 

200 

NC 

NR 

103.8 

88.4 

9s R 

0.2 

NC 

42.7 

18 o 



TABLE 2 - 18, CONTINUED 
TOTAL METALS AND CYANIDE 
WATER SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NAS JACKSONVILLE RIIFS FOR ouii 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

(MS = MATRIX SPIKE SAMPLE MWO89Ol JSDG 90281 (U1107) I 

MS = MATRIX SPIKE SAMPLE MW70801 
MD = MATRIX DUPLICATE SAMPLE MW10801 

MD = MATRIX DUPLICATE SAMPLE MW08901 MS MD 
RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 
CYANlnF 1 u ~ / L  1 98.4 1 200 

SDG U1107 
MS I MD 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES . 
SDG U l  I 0 7  
90273: MW00084EB, MW10801, MWlOBO1 DUP, MW10701, MW10301, MW10401, 

MW09701 
90276: MW00085EB, MW09801, MW09901, MW11601, MW11501, MW09001, MW09101 
90281 : MW00086EB, MWOBBOI , MWOBBOI DUP, MW08901, MWO8701, MW08601, 

MW10901, MW11001 

+/-CRDL = RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

SOME VALUES HAVE BEEN ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3) 
2 - 29 



TABLE2- 19 
DISSOLVED METALS 

. .. WATER SAMPLE MATRIX SPIKE/MAJ?IX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR DU-1 

I 

RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 
ALUMINUM 1 

MS = MATRIX SPIKE SAMPLE M W l O B O l  
MD = MATRIX DUPLICATE SAMPLE M W l O B O l  

SDG U1106 
MS I MD 

1 BERYLLIUM 1 ualL 1 105 1 N C  I 

ANTIMONY 
ARSENIC 

BARIUM 

~ O B A L T  I ualL I 98.9 1 NC I 

ug/L 

ug/L 

Ug/L 

CADMIUM 

CALCIUM 

CHROMIUM 

COPPER ug/L I 101 I NC 
IRON 1 W/L I 102 1 .I 

104 

105 

102 

ug/L 

ug/L 

W/L  

NC 

7.8 

1.2 

LEAD 

MAGNESIUM 

MANGANESE 
MERCURY 

101 

NR 

98.6 

NICKEL 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC 

1.4 

NC 

ug/L 

W/L 

W/L 

ug/L 
ug/L I 99.0 I NC 

SODIUM 

THALLIUM 

VANADIUM 
ZINC . 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

POTASSIUM I ug/L 1 NR 1 25.6 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U l  ID6 

90260: MW09201, MW09401, MW09501, MW09601, MW10001, MW10101, 

MWI 0501, MW10601, MW10601 DUP, MW00082EB, MW00083EB 
90261 : MW09301, MW10201, MWOOOBI EB 
90262: MW00007FB 

94.8 

NR 

99.7 

94.5 

-, - 

ug/L 

ug/L 

ug/L 

ug/L 

COMPOUND IADVISORY LIMITS 1 RPD 

NC 

0.9 

1.4 

NC 

+/-CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

SOME VALUES HAVE BEEN FROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3) 

2 - 3 0  

NR 

91.5 

94.6 
98.8 

0.8 

NC 

200 

200 



TABLE 2 - 19, CONTINUED 
DISSOLVED METALS 

WATER SAMPLE MATRIX SPIKE/MeRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 
ALUMINUM 1 

MS = MATRIX SPIKE SAMPLE MW7 1201 SDG U1108 

ANTIMONY 

ARSENIC 

BARIUM 

1 

CADMIUM 

CALCIUM 

CHROMIUM 

MD = MATRIX DUPLICATE SAMPLE MW11201 

ug/L 

ug/L 

ug/L 

COBALT I ug/L I 90.0 1 NC 

MANGANESE I ug/L - I 91.0 ( 2.6 

MERCURY ug/L I 98.7 1 NC 

ug/L 

ug/L 

ug/L 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MS 

98.0 

88.9 

100 

ug/L I 91.7 NC 

MD 

NC 

NC 

0.0 

108 

NR 

93.5 

ug/L 

ug/L 

ug/L 

NICKEL 

POTASSIUM 

SELENIUM 

NC 

0.1 

NC 

SILVER 

102 

94.5 

NR 

ug/L 

ug/L 

ug/L 
ug/L 1 *65.7 1 NC 

SODIUM 

THALLIUM 

VANADIUM 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

0.3 

NC 

0.2 

1 

ZINC 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

91.6 

NR 

80.0 

ug/L 

ug/L 

W/L 
ug/L I 86.3 1 NC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U l lO8  

90283: MW11301, MW11401, MW08401, MW08501. MWI 1201. MW11201 DUP, 

MW11101, MW00087EB 

SDG Ul lO7 

90275: MWOOOWEB, MW10801, MWlO801 DUP. MW10701. MW10301, MW10401, 

MW09701 

90277: MW00085E6, MW09801, MW09901, MW11601, MW11501, MW09001, MW09101 

90282: MW00086EB, MWO8801 , MWO8801 DUP, MW08901. MW08701, MWO8601, 

MW10901. MW11001 

NC 

9.8 

NC 

r =POUND IADVISORY LIMITS I RPD I 

NR 

90.2 

86.2 

CYANIDE 

+/-CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

SOME VALUES HAVE BEEN FROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3) 

2 -31 

0.7 

NC 

NC 

ug/L I NR NR 



TABLE 2 - 19, CONTINUED 
DISSOLVED METALS AND CYANIDE 

, -. WATER SAMPLE MATRIX SPIKE/M4TTRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

* DENOTES VALUE NOT WITHIN PA/QC ADVISORY LIMITS 

MS = MATRIX SPIKE SAMPLE MW10801 
MD = MATRIX DUPLICATE SAMPLE MW10801 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

SDG 90273 

MS I MD I 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U1107 

90275: MW00084EB, MWlOBOl, MW10801 DUP, MW10701, MW10301, MW10401, 

MW09701 

90277: MW00085EB, MW09801, MW09901, MW11601, MW11501, MW09001, MW09101 

90282: MW00086EB, MWO8801, MW08801 DUP, MW08901, MW08701, MW08601, 

MW10901, MW11001 

COMPOUND I n ~ n  I 

+/-CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

SOME VALUES HAVE BEEN FROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3) 

2 -32 



TABLE 2 - 20 
TOTAL PETROLEUM HYDROCARBONS 

NAS JACKSONVILLE RI/FS FOR OU-I 

MS :MATRIX SPIKE SAMPLE MW10601 SDG U1106 

MD = MATRIX DUPLICATE 
1 R P ~  = RFI ATIVF PFRCFNT nlFFFRFNCF I %R I RPD I 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U1106 

90259: MW00083EB, MW10601, MW10601 DUP, MW10501, MW09201, MW10001. 

MW10101, MW00082EB, MW09501, MW09401, MW09601 

90252: MW00007FB 

90254: MW00081 EB, MW09301, MW10201 

MS = MATRIX SPIKE SAMPLE MWI 1201 SDG U l  108 I 
MD = MATRIX DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

MS I MD 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG Ui108 
90283: MW11301, MW11401, MW08401, MW08.501, MW11201, MW11201 DUP, 

MW11101, MW00087EB 

%R 

I COMPOUND 1 ADVISORY LIMITS 1 RPD 1 

RPD 



TABLE 2 - 20 
TOTAL PETROLEUM HYDROCARBONS 

" 

WATER SAMPLE MATRIX SPIKQ~~ATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE MWlOBOl SDG U1107 

MD = MATRIX DUPLICATE 
IRPD = RELATIVE PERCENT DIFFERENCE I %R I RPD I 

TOTAL PETROLEUM HYDROCARBON 1 
* DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG Ul107 

90273: MW10801, MW10801 DUP, MW10701, MW10301, MW10401, MW09701 

90276: MWO9801, MW09901, MWI 1601, MWll501, MWO9OO1, MW09101 

90281 : MW08801, MW08801 DUP, MW08901, MW08701, MW08601, MW10901, 

MWI 1001 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

COMPOUND 1 ADVISORY LIMITS RPD 



TABLE 2 - 21 
GC/MS VOLATILE ORGANICS COMPOUNDS 
SOIL SAMPLE MATRIX SPIKE\MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U1105 
90205: SB08801 

90209: SB10201, SB10401 

9021 7: SB09001 

9021 8: SB10601, SB10601 DUP, SB09401 

90222: SB10801 

90223: SB09601, SB10001 

90224: 5809801 



TABLE 2 - 22 
SEMIVOLATILE ORGANICS COMPOUNDS 

SOIL SAMPLE MATRIX SPIKEIMATRIX SPIKE DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-1 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

2,4-DINITROTOLUENE 

PENTACHLOROPHENOL 

PYRENE 

SDG U1105 

90205: $808801 

90209: 561 0201, $81 0401 

9021 7: $809001 

9021 8: SB10601, SB10601 DUP, 5809401 
90222: SB10801 

90223: SB09601, SB10001 

90224: SB09801 

COMPOUND 1 ADVISORY LIMITS I RPO 1 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

W/Kg 
~ / h  
ug/Kg 

*9 1 

96 

81 

*I 01 

93 

89 

10 

3 

9 



TABLE 2 - 23 
- DIOXIN/FURAN 
SOIL SAMPLE MATRIX SPIKE/ DUPLICATES 
NAS JACKSONVILLE Rl/fS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SB 7 080 1 U1105 

I MSD = MATRIX SPIKE DUPLICATE MS 

1234678-HpCDF P~/UL 94.0 90.0 4.3 
1234789-HpCDF P ~ / u L  96.8 87.2 10.4 

OCDD P ~ / u L  71 .O 98.2 4.0 
OCDF P ~ / u L  64.1 94.7 0.9 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG UllO5 
931 180: SB08801, SB10201, SBlO401, 5809001 
93-1 1205: SB10601, SB10601 DUP, SB09401, SB10801, 5809601, SB10001, 

SB09801 

%R AND RPDS WERE DEEMED IN CONTROL BY THE REVIEWER. 



TABLE 2 - 24 
PESTICIDESIPCBS 
SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RIIFS FOR OU-1 

SD = MATRIX SPIKE DUPLICATE 

DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

SDG U1105 
90205: 5808801 

90209: SB10201, SB10401 

9021 7: SB09001 

9021 8: SB10601, SB10601 DUP, St309401 

90222: SB10801 

90223: SB09601, SB10001 

90224: SB09801 

I COMPOUND IADVISORY LIMITS 



TABLE 2 - 25 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE RIIFS FOR OU-I 

MS = MATRIX SPIKE SAMPLE SB10801 SDG U1105 

MD = MATRIX DUPLICATE SAMPLE SBlOBOl 

ARSENIC mg/Kg 108 3.4 
BARIUM W l K 0  . 88.4 0.8 

BERYLLIUM mg/Kg 87.1 11.4 
CADMIUM rnalKo 92.4 2M1.0 

CALCIUM I V / K g  I NR I 0.4 
CHROMIUM I rng/Kg 1 86.2 1 13.7 

ZINC 4.7 

CYANIDE I V l K g  I *40.4 NC 

DENOTES VALUE NOT WITHIN QAlQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U1105 

90205: SB08801 

90209: 581 0201, SB10401 

9021 7: S809001 

90218: SBlOBOI, SB10601 DUP 

90222: SBlO8Ol 

90223: SBO9601, SB1MX)l 

90224: 5809801 

+I- CRDL = RP.D Limit applicable only on vdues 5 times the Conbact 

Required Oetect~on Limit (CRDL) 

SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3) 

2 - 39 



TABLE 2 - 26 
TOTAL PETROLEUM HYDROCARBONS 

' 

SOIL SAMPLE MATRIX SPIKEIMATRIX DUPLICATES 

NAS JACKSONVILLE RI/FS FOR OU-1 

MS = MATRIX SPIKE SAMPLE SBlOBOl SDG U1105 

MD = MATRIX DUPLICATE MS MD 
RPD = RELATIVE PERCENT DIFFERENCE 

TP H 
TOTAL PETROLEUM HYDROCARBON I 

.- 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U1105 
90205: SB08801 

90209: SB10201, SBlO4Ol 

9021 7 :  SB09001 

90218: SBlO601, SBlO6Ol DUP, SB09401 

90222: SB10801 

90223: SB09601, SB10001 

90224: SB09801 

90254: MW00081EB, MW09301, MW10201 

DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 



matrix. Serial dilution results are presented in Appendix B. The results can be found in Table B-1 
for.total metals in the water matrix, -- Table 8-2 for dissolved metals in the watermatrix, and Table 
B-3 for the soil matrix. 

2.1 Water Matrix 

The assessment of groundwater matrix environmental samples and associated duplicates for 
precision is provided in Tables 2-1 through 2-7. No target compounds were detected in either the 
water samples or associated duplicates for the pesticide/PCBs (Table 2-31. Therefore, no precision 
assessment based on field duplicate reproducibility was possible for this parameter. 

The volatile analysis of the field duplicate pairs of samples MW10601, MW1 1201, MW10801, and 
MW08801 exhibited no positive results (Table 2-1 1. The low concentration volatile (LC VOA) 
analysis of the field duplicate pair of sample MW03202 (SDG U1106, G44823) exhibited two (2) 
compounds with positive results which were non-compliant for duplicate precision (Table 2-1 1. The 
compounds were benzene and isopropylbenzene. Neither of the compounds were detected in the 
original sample, and both were detected in the field duplicate sample at concentrations above the 
CRQL. The LC VOA method (524.2) utilized a CRQL of 0.50 ug/L. Precision measurements 
become more difficult at trace levels because the method is more sensitive to  false positives. The 
non-compliance for benzene and isopropylbenzene may be attributed to  laboratory and/or field 
inconsistencies. Assessment of the calibrations associated with the analysis of the field duplicate 
pair indicate that all criteria was met (Appendix A, Table A-1). 

The semivolatile analysis of the samples MW10601, MW11201, MW10801, and MW08801 and 
their associated duplicates exhibited positive results for the compound bis(2-ethylhexyl)phthalate in 
the sample and/or the associated duplicate (Table 2-2). The compound was detected below the 
compound CRQLs in both the original sample and the field duplicate. This compound exceeded the 
maximum RPD for waters in each of the samples. The non-compliance can be attributed to the low 
concentrations detected in the samples. The compound diethylphthalate exhibited a non-compliant 
RPD in the field duplicate pair of sample MW08801. The compound was detected in the field 
duplicate sample at a concentration below the CRQL and was not detected in the original sample. 
Further, the phthalates are a common laboratory contaminants. Their presence in the samples and 
field duplicates could be affected by their common presence as laboratory artifacts. The non- 
compliance for the compound diethylphthalate is attributed to the low concentrations detected and 
the compounds common presence as a laboratory artifact. Assessment of the initial and continuing 
calibration criteria for the compounds exhibiting non-compliant RPDs indicates that the system was 
"in-control" (Appendix A, Table A-2). 

Eleven (1 1) of the fourteen (1 4) total metals target analytes requiring RPD calculation in the field 
sample and/or the associated duplicate in the total metals analysis of sample MW10601 exhibited 
non-compliant RPDs (Table 2-4). The analytes exhibiting non-compliant RPDs were aluminum, 
barium, beryllium, calcium, chromium, iron, lead, magnesium, manganese, vanadium and zinc. The 
analytes barium, beryllium, and vanadium were detected at concentrations less than the CRDLs in 
both the original sample and the field duplicate. The non-compliance for the analytes barium, 
beryllium and vanadium can be attributed to  the low concentrations detected. The non-compliance 
for the analyte calcium was slight (23%) and may be attributed to  laboratory inconsistencies. The 
analytes chromium, iron, magnesium and zinc were detected in the preparation blank associated 
with the field duplicate pair (Table 4-22). The analyte zinc was qualified as non-detect at the 
reported value in the original sample due to method blank contamination. However, the 
concentration of zinc in the field duplicate sample was above the action limit (1 3.5 ug/L) for 
qualification. The other analytes were above the action limits for qualification in both the original 
samples and the field duplicate samples. However, the non-compliance for the analytes chromium, 



iron, magnesium, and zinc can be attributed to laboratory contamination. The non-compliance for 
the analytes aluminum, manganese, and lead may be attributed to laboratory and/or field 
inconsistencies. Assessment o f the  serial dilution criteria for the non-compliant compounds 
indicates that they were "in-control" for all analytes except barium (Appendix B, Table B-l ) .  
Positive results reported for barium in associated samples were appropriately qualified as estimated, 
J, due to the non-compliant serial dilution result. Qualifications based on serial dilution results are 
discussed in Section 6. 

Nine (9) of the thirteen (1 3 )  target analytes requiring RPD calculation in the metals analysis of the 
field duplicate pair of sample MWOI 1201 exhibited non-compliant RPDs (Table 2-4). The non- 
compliant compounds were aluminum, beryllium, calcium, chromium, copper, iron, magnesium, 
vanadium, and zinc. The analytes beryllium, copper, vanadium, and zinc were detected at 
concentrations below the CRDLs in both the original sample and the duplicate. The analyte 
chromium was detected in the original sample above the CRDL and in the field duplicate sample 
below the CRDL. The non-compliance for the analytes beryllium, copper, vanadium, zinc, and 
chromium can be attributed to the low concentrations detected. The non-compliance for the 
analyte calcium was slight (23%) and may be attributed to laboratory and/or field inconsistencies. 
The analytes aluminum and iron exhibited non-compliance in the matrix duplicate pair of sample 
MWOI 1201 also. This indicates possible laboratory inconsistencies in the preparation step or non- 
homogenous sample aliquots. The non-compliance for the analytes aluminum and iron is attributed 
to laboratory inconsistencies. The non-compliance for the analyte magnesium may be attributed to 
laboratory and/or field inconsistencies. Assessment of the serial dilution criteria for the non- 
compliant analytes indicates that they were "in-control" (Appendix B, Table B-I 1. 

One (1 of the thirteen (1 3) target analytes requiring RPD calculation in metals analysis of the field 
duplicate pair of sample MW10801 exhibited a non-compliant RPD (Table 2-4). The analyte 
exhibiting non-compliant RPD was chromium. The analyte chromium was detected at 
concentrations below the CRDLs in the original sample and the duplicate. The non-compliance for 
the analyte chromium is attributed to the low concentrations detected. Assessment of the serial 
dilution criteria for the non-compliant analyte indicates that it was "in-control" (Appendix B, Table 
B-I 1. 

Eight (8) of the thirteen (1 3) target analytes requiring RPD calculation in me.tals analysis of the field 
duplicate pair of sample MW08801 exhibited non-compliant RPDs (Table 2-4). The analytes 
exhibiting non-compliant RPDs were aluminum, barium, calcium, chromium, magnesium, selenium, 
vanadium, and zinc. The analytes barium, selenium, vanadium, and zinc were detected in the 
original samples and the field duplicate at concentrations below the CRDLs. The non-compliance 
for the analytes barium, selenium, vanadium, and zinc can be attributed to the low concentrations 
detected. The non-compliance for the analytes calcium and magnesium was slight and could be 
attributed tb field and/or laboratory inconsistencies. The non-compliance for the analyte aluminum 
may be attributed to field and/or laboratory inconsistencies. Assessment of the serial dilution 
criteria for the non-compliant analytes indicates that they were "in-control" (Appendix B, Table B- 
1 ) .  

All of the positive results detected in the dissolved metals analysis of field duplicate pairs of 
samples MW1 1201 and MW08801 exhibited acceptable RPDs (Table 2-5). The dissolved metals 
analysis of the field duplicate pair of sample MW10801 exhibited one (1) analyte with a non- 
compliant RPD, potassium. The analyte was detected at concentrations below the CRDL. The 
non-compliance for potassium is attributed to the low concentrations detected. Assessment of the 
serial dilution criteria for the non-compliant analyte indicates that it was "in-control" (Appendix B, 
Table B-I ) .  



The radiological gamma-scan analysis of the field duplicate pair of sample MW08801 exhibited a 
positive result for one (1) nuclide, Bismuth (Bib21 2. The nuclide was non-compliant for precision 
because it was detected in the fieid duplicate sample but not in the original sample. The 
concentration reported in the field duplicate sample, 19.4 pci/L, was not much above the reporting 
limit in the original sample. The counting error is relatively greater when the levels of activity are 
very low. Therefore, the non-compliance for Bi-212 can be attributed to the low level of activity 
repdrted in the field duplicate sample. 

The assessment of precision based on the reproducibility of results between matrix spike and 
matrix spike duplicate (organic fractions), or matrix duplicate (metals fraction) pairs are provided in 
Tables 2-1 5 through 2-20. The reproducibility for MSIMSDIMD pairs was acceptable for the 
volatiles, the semivolatiles, the dissolved metals, and the TPH fractions (Tables 2-1 5, 2-1 6, 2-1 9, 
and 2-20). 

The pesticide1PCB analysis of the MS/MD pair of sample MW1 1201 exhibited three compounds 
with non-compliant RPDs. The non-compliant compounds were lindane, heptachlor, and aldrin. 
The non-compliance may be attributed to laboratory inconsistencies. Based on the assessment of 
additional QC criteria, the data did not require qualification. 

One (1) of the matrix duplicate (MD) pairs, sample MW11201, analyzed for the total metals 
fraction exhibited non-compliant RPDs for the analytes aluminum and lead (Table 2-1 8, page 2-28). 
The RPD values were 72.1 %D and 23.2 %D; respectively. The non-compliance for lead was slight 
and could be attributed to laboratory inconsistencies. The %D for aluminum was high. The non- 
compliance for aluminum could be the result of an inhomogenous sample split. However, the 
matrix spike recovery for the analyte was high also (576%). Qualifications based on recovery are 
discussed in Section 3, Accuracy. Aluminum results in samples associated with SDGs U1 107 and 
U1 108 may be bias high. The reported aluminum and lead results in samples associated with this 
matrix duplicate were appropriately qualified as estimated, J or UJ. 

Based on assessment of duplicate precision evaluation criteria, the water matrix analytical data was 
acceptable for each SDG, with the noted potential for bias. The majority of the non-compliance is 
attributed to  low concentrations of target analytes/compounds/nuclides detected in the samples. 
The non-compliance did not result in sample data qualification except in the single noted case of a 
non-compliant matrix duplicate RPD for aluminum and iron in the total metals analysis of the MD 
pair for sample MW11201. 

2-2 Soil Matrix 

The assessment of soil matrix environmental samples and associated duplicates for precision is 
provided in Tables 2-8 through 2-1 4. No target compounds were detected in either the soil 
samples or associated duplicates for the volatiles fraction (Table 2-8), the sernivolatiles fraction 
(Table 2-91, the pesticides1PCBs fraction (Table 2-1 I), and the total petroleum hydrocarbon fraction 
(Table 2-1 3). Therefore, no precision assessment based on field duplicate reproducibility was 
possible for this fraction. 

The dioxinlfuran analysis of the field duplicate pair of sample SB10601 exhibited two (2) congeners 
with positive results. -Both of the congeners, 1,2,3,4,6,7,8-HpCDD and OCDD, exhibited 
acceptable precision. The congener OCDD was reported as a MPC (maximum possible 
concentration) in the field duplicate sample. A result is reported as MPC is because not all 
identification criteria is met. 



The metals analysis of the field duplicate pair of sample SB10601 exhibited positive results for 
fourteen (14) analytes. All of the -- reported analytes exhibited acceptable preciston (Table 2-12). 

The radiological gamma scan analysis of the field duplicate pair SB10601 exhibited non-compliant 
RPDs for the nuclides Bismuth-21 2 and Uranium-235 (Table 2-1 4). The nuclide Bismuth-21 2 was 
detected in the field duplicate, but not in the original sample. The nuclide Uranium-235 was 
detected in the original sample but not in the field duplicate. The counting method is very sensitive 
to the sample geometry. For example, if the calibration standard is presented as 272 grams in a 
cylinder, then the geometry of the field samples should mimic this as closely as possible. The data 
validator noted that the field sample weights fluctuated between 138.9 grams to  274.5 grams. 
Further, the counting error is relatively greater when the levels of activity are low. The non- 
compliance for the nuclides Bismuth-21 2 and Uranium-235 can be attributed to laboratory 
inconsistencies as well as to the low levels of activity reported. 

The assessment of precision based on the reproducibility of results between matrix spike and 
matrix spike duplicate (organic fractions), or matrix duplicate (metals fraction) pairs are provided in 
Tables 2-21 through 2-26. The reproducibility for MSIMSDIMD pairs was acceptable for all 
fractions analyzed. 

Based on assessment of duplicate precision evaluation criteria, the soil matrix analytical data was 
acceptable for each SDG. 



a 3.0 ACCURACY 

.. -. . . . 

The assessment of accuracy is evaluated by comparison of the percent recoveries (%R) computed 
from the known concentration of analyte spikes and their recovered concentration versus the 
analytical method acceptance criteria. Spike recoveries provide an indication of bias, where the 
reported data may either overestimate or underestimate the actual concentration of detected 
compounds and/or the detection limits. Recoveries outside acceptable criteria may be caused by 
factors such as matrix interference, poor analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the water matrix and 
the soil matrix for the following analytical groups: 

GCIMS volatile organic compounds ( G U M S  VOCs); 
semivolatile organic compounds (SVOCs); 
dioxinlfurans; 
pesticides, PCBs; 
total metals, and 
total petroleum hydrocarbon (TPH). 

Accuracy was assessed using MS and MSD samples for organic analyses and MS samples for 
inorganic analyses for the water and soil samples, as well as surrogate compound recoveries for 
those analytical fractions which utilize them. Accuracy was assessed for the dioxinlfuran fraction 
using the internal standard recoveries. The results of the evaluation of accuracy for the MSIMSD 
samples are provided in Tables 2-1 5 through 2-20 for the water matrix and 2-21 through 2-26 for 
the soil matrix. The results of the evaluation of accuracy for the surrogates in the samples are 
provided in Tables 3-1 through 3-3 for the water matrix and Tables 3-4 through 3-6 for the a soillsediment matrix. The results of the evaluation of accuracy for the internals standard recoveries 
in the dioxinlfuran fraction are provided in Table 3-7 for the water matrix and Table 3-8 for the soil 
matrix. There were no QC spikes or matrix spikes performed for the radiological fraction. 

3.1 Water Matrix 

The MSIMSD sample pairs for the water matrix analyzed for total petroleum hydrocarbons exhibited 
"in-control" recovery results (Table 2-20). 

The low concentration volatile MSIMSD of sample MW00007FB exhibited nine (9) non-compliant 
compound recoveries (Table 2-1 5, page 2-1 8). All nine (9) recoveries were high. Spiking for all 
target compounds is not common. Eighty-four percent (84%) of the spiked compounds exhibited 
acceptable recoveries. However, the low concentration volatiles method does not require the 
analysis of matrix spike samples. A laboratory control standard (LCS) is required with each 
analytical batch. The LCSs analyzed with the volatiles samples were within control limits for all 
compounds. Based on the assessment of other QC criteria did not result in sample result qualifica- 
tion. 

The GUMS volatile analysis of the MSIMSD pair of sample MW10601 exhibited one (1) compound, 
trichloroethene, which was recovered above the QC limit in the MS. The recovery of the 
compound was acceptable in the MSD. Therefore, based on the assessment of additional QC 
criteria the non-compliant recovery did not result in sample data qualification. 

The semivolatile MS/MSDs of samples MW11201 and MW10801 exhibited two  (2) compounds, 
pentachlorophenol and 4-nitrophenol, which were recovered above the QC limits in both the MS 
andlor the MSD (Table 2-1 6, page 2-23 & 2-24). The semivolatile MSIMSD of sample MW10601 



TABLE 3.1 
SURROGATE % RECOVERIES 

GC/MS VOLATILE WATER SAMPLES 

NAS JACKSONVILLE OU-1 



TABLE 3.1, CONTINUED 
SURROGATE % RECOVERIES 
GC/MS VOLATILE WATER SAMPLES 
NAS JACKSONVILLE OU-1 

SDG 
90283 

MWl 1201 DUP 
MW11301 
MW11401 

MW08701 94 96 94 0 
MW08801 98 96 100 0 

MW08801 DUP 98 96 100 0 

SMC3 

90 

92 

90276 

SMCI = TOLUENE-D8 QC LIMITS 88% - 110% 
# SMCI - 1,2-DICHLOROBENZENE QC LIMITS 87% - 107% 

SMC2 = BROMOFLUOROBENZENE OC LIMITS 86% - 115% 
SMC3 = 1,2-DICHLOROETHANE-D4 QC LIMITS 76% - 114% 

TOTALOUT 

0 
0 

SAMPLE ID 

MW00052TB 
MW00087EB 

96 
98 
96 

I # SAMPLES I "/ REC I %REC I%TOTAL 1 

MW10801 DUP 
MW10801 MS 

MW10801 MSD 
MW00050TB 

SMCl 

99 
94 

99 
98 
97 

(1) INDICATES OC BLANKS ASSOCIATED WITH SOIL SDGS 
NA - INDICATES SURROGATE COMPOUND NOT APPLICABLE TO METHOD (524.2). 

SMC2 
98 
98 

98 

100 
98 
95 

IN 

92 
91 
93 

0 
0 
0 

91 
95 
94 
91 

85 1 239 I 0 1 100.0% 

OUT IN 

84 
81 
80 
83 

0 
0 
0 
0 



TABLE 3 - 2 
SURROGATE 4b RECOVERIES 
SEMIVOLATILE WATER SAMPLES 
NAS JACKSONVILLE OU-1 



TABLE 3 - 2, CONTINUED 
SURROGATE % RECOVERIES 
SEMIVOLATILE WATER SAMPLES 

- NAS JACKSONVILLE OU-1 

(1) - FIELD QA/QC FOR SOIL SAMPLES 

QC LIMITS 35% - 11 4% 

QC LIMITS 43% - 1 16% 

QC LIMITS 33% - 141 % 
QC LIMITS 10% - 11 0% 

QC LIMITS 21 % - 11 0% 

QC LIMITS 10% - 123% 

QC LIMITS 33% - 11 0% (ADVISORY) 

QC LIMITS 16% - 11 0% (ADVISORY) 

D - INDICATES SURROGATE DlLCrrED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 

1 # SAMPLES 1 % REC I %REC 1% TOTAL I 



TABLE 3 - 3 
SURROGATE % RECOVERIES 
PESTICIDE/PCB WATER SAMPLES 
NAS JACKSONVILLE OU-1 

SDG I SAMPLEID I TCXl I TCXP I DCBl I DCB2 1 TOTALOUT 
U1105 @ 0 0 0 6 ~ ~  (I\ I R 5  

' 

n 

MW11101 
MW11201 

MWl l2OlDUP 
MW11301 
MW11401 

MW11201 MS. 
MW11201 MSD 

*54 
*54 
*56 
86 
60 
*33 
*56 

*47 
*50 
*47 
93 
*57 
*3 1 
*50 

80 
70 
*56 
96 
87 
*42 
*54 

68 
60 

*48 

2 
2 
4 

83 
76 
*37 
*46 

0 
1 
4 
4 



TABLE 3 - 3, CONTINUED 
SURROGATE % RECOVERIES 

PESTICIDE/PCB WATER SAMPLES 
NAS JACKSONVILLE OU-I 

I MW11001 1 80 1 74 1 86 1 76 1 0 1 
(1) - FIELD QA/QC FOR SOIL SAMPLES 

TCX = TETRACHLORO-M-XYLENE QC LIMITS 60% - 150% 
DCB = DECACHLOROBIPHENYL QC LIMITS 60% - 150% 

D - INDICATES SURROGATE DILUTED OUT 
' - INDICATES VALUE OUTSIDE QC LIMITS 

TCXI - COLUMN I DCB 1 - COLUMN 1 

TCX2 - COLUMN 2 DCB 2 - COLUMN 2 

% REC IXSAMPLESl IN 
%REC %TOTAL I OUT I IN 1 



TABLE 3 - 4 
SURROGATE % RECOVERIES 
GC/MS VOLATILE SOIL SAMPLES 
NAS JACKSONVILLE OU-1 

I SDG I SAMPLE ID I SMCl I SMC2 I SMC3 1 TOTAL OUT1 

- 

90223 

SMC1 = TOLUENE-D8 QC LIMITS 84% - 138% 
SMC2 = BROMOFLUOROBENZENE QC LIMITS 59% - 11 3% 
SMC3 = 1,2-DICHLOROETHANE-D4 QC LIMITS 70% - 121% 

90224 
U1 105 

SB10801 MS 
SB10801 MSD 

SB09601 

SB09801 
SB09401 
SB10601 

SB10601 DUP 

1 05 
1 04 
102 

%TOTAL 
IN 

# SAMPLES 

1 05 
101 
1 00 
I O j  

97 
96 
95 

% REC 
IN 

91 
1 04 
101 
101 

%REC 
OUT 

94 
95 
98 

0 
0 
0 

96 

92 
90 
95 

0 
0 
0 
0 



TABLE 3 - 5 
SURROGATE % RECOVERIES 
SEMIVOLATILE SOIL SAMPLES 
NAS JACKSONVILLE OU-I 

ALL SAMPLES ANALYZED UNDER SDG #U1105 

QC LIMITS 23% - 120% 
QC LlMlTS 30% - 115% 
PC LlMlTS 18% - 137% 
QC LlMlTS 24% - 113% 
QC LlMlTS 25% - 121 % 
PC LlMlTS 19% - 122% 
QC LlMlTS 20% - 130% 
QC LlMlTS 20% - 1300% 

D - INDICATES SURROGATES DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LlMlTS 

(ADVISORY) 
(ADVISORY) 

# SAMPLES 

13 .. 

% REC 
IN 

103 

%REC 
OUT . 

1 

%TOTAL 
IN 

99.0% 



TABLE 3 - 7 
WATER SAMPLE INTERNAL STANDARDS % RECOVERiES 
DlOXlNIFU RAN 
NAS JACKSONVILLE RIIFS FOR OU-1 

-- - 

13C-OCDD *I 74 *219 "22 1 *215 124 112 105 ' 106 
TOTAL OUT 1 1 3 1 0 0 0 0 

QC LIMITS: 40% - 120% 
* - VALUE OUTSIDE OF QC LIMITS 

I# SAMPLES I % REC IN 1 % REC OUT I % TOTAL IN 1 



TABLE 3 - 8 
SOIL SAMPLE INTERNAL STANDARDS % RECOVERIES 
DIOXINIFURAN 
NAS JACKSONVILLE RI/FS FOR OU-1 

QC LIMITS: 40% - 120% 

* - VALUE OUTSIDE OF QC LIMITS 
(I) Recovery reported from confirmation column which was able to separate the OCDD and OCDF isomers. 

#SAMPLES 1% REC IN[% RECOUT [%TOTALIN 
11 1 159 1' 6 1 96.4% 



exhibited one (1 compound, 4-nitrophenol, which was recovered above the QC limit in the MS and 
t h e  MSD (Table 2-1 6 ,  page 2-22). This indicates that any quantified values for pentachlorophenol 

or -nitrophenol in associated fieTd samples may be overestimated. However, based on the 
assessment of additional QC criteria the non-compliance did not result in sample result qualification 

The pesticide1PCB analysis of the MSIMSD pair of sample MW1 1201 exhibited one (1)  compound 
with a non-compliant recovery. The compound gamma-BHC (lindane) was recovered below the OC 
limits. The compound was recovered acceptable in the MSD. Therefore, based on the assessment 
of additional QC criteria the non-compliant recovery did not result in sample data qualification. 

In the metals analysis the target analyte aluminum was recovered above the QC limits in all three 
(3) MS performed and the target analyte iron was recovered above the QC limits in two  (2) of the 

. . 
three (3) MSs performed (Table 2-1 8, pages 2-27 through 2-29). These high recoveries indicate 
the potential for high bias in the associated sample results. The positive results for aluminum and 
iron in associated samples in SDGs U1106, U1107, and U1 108 were appropriately qualified as 
estimated, J. 

One (1 analyte, silver, exhibited a %R below the minimum acceptable criteria for accuracy in the 
dissolved metals analysis of the MS of sample MW1 1201 (Table 2-1 9, page 2-31 ). The positive 
and non-detect results for silver in the associated samples in SDGs U1 107A and U1 108A were 
appropriately qualified as estimated, JIUJ. 

The surrogate compound recoveries for the volatiles fraction (Table 3-1 1 were all within QC limits. 

The semivolatile surrogate compound terphenyl-dl4 was recovered below the acceptable criteria 
for accuracy in six (6) samples, three (3) field samples and three (3) field blanks (Table 3-21, 
However, the National Functional Guidelines allows for one (1 surrogate compound per fraction to 
be outside the QC limits as long as the recovery is above 10%. Therefore, the analytical data did 
not require qualification. Ninety-eight point eight percent (98.8%) of the semivolatile surrogate 
recoveries were acceptable. 

The pesticide1PCB surrogate recoveries were not in-control in the many of the field samples 
analyzed (Table 3-3). The surrogate compound tetrachloro-m-xylene (TCX) was recovered below 
the acceptable criteria in eight (8) samples on both columns and in four (4) samples on one column. 
The surrogate compound decachlorobiphenyl was recovered below the acceptable criteria in four 
(4) samples on both columns and in six (6) samples on one column. This indicates a potential for 
low bias in results from field sample exhibiting the low recoveries. Therefore, the positive and non- 
detect results in samples exhibited low surrogate compound recoveries were appropriately qualified 
as estimated, JIUJ. Eighty-three point two  percent (83.2%) of the pesticidetPCB surrogate 
recoveries were acceptable. 

The dioxinlfuran analysis of the field and rinseate blanks exhibited six (6) internal standard 
recoveries which were outside the QC limits (Table 3-7). The recoveries were above the QC limits 
in all cases. Qualification of the data was not required because positive results for the associated 
congeners were not observed. 

For the water fraction, none of the compounds or analytes were rejected based on non-compliant 
accuracy results. Therefore, based on an overall assessment of MSIMSD and surrogate sample 
accuracy evaluation criteria, the water matrix analytical data was acceptable for each SDG for 
these fractions, with the noted potential for bias. 



3-2 Soil Matrix 

-. ÿ he MSIMSD sample pairs for the soil matrix analyzed for volatiles fraction  able 2-21 1, the 
dioxinlfuran fraction (Table 2-23), the pesticide1PCB fraction (Table 2-24], and the total petroleum 
hydrocarbon fraction (Table 2-26) exhibited acceptable recoveries. 

The semivolatile analysis of the MSIMSD pair of sample SB10801 exhibited t w o  ( 2 )  compounds 
wi th non-compliant recoveries (Table 2-22). The compound phenol was recovered above the QC 
limit in the MSD, and the compound 2,4-dinitrotoluene was recovered above the acceptable criteria 
in both the MS and the MSD. The l ow  phenol recovery is indicative of potential l ow  bias for 
phenol. However, based on the assessment of addition QC criteria as well as the acceptable 
recovery in the MS, the sample data did not require qualification. The high 2,4-dinitrotoluene . - 
recoveries are indicative of potential high bias in positive sample results for 2,4-dinitrotoluene. 
However, positive results for the compounds were not noted in the associated samples so results 
did not require qualification. Further, all MSIMSD recovery and RPD limits are advisory. 

The metals analysis o f  the MSIMSD pair of sample SB10801 exhibited non-compliant recoveries for 
four (4) analyteslcompounds (Table 2-25, page 2-39). The non-compliant analytes were lead, 
cyanide, mercury, and selenium. The analyte lead and the compound cyanide were recovered 
below the QC limit. This indicates that positive and non-detect results for lead and cyanide in 
samples associated wi th SDG U1 105 may be underestimated. Positive and non-detect results for 
lead and cyanide were appropriately qualified as estimated, JIUJ. The analyte mercury was 
recovered above the QC limit, which indicates potential overestimation of positive results. Positive 
results for mercury in associated samples were appropriately qualified as estimated, J. The analyte 
selenium was not recovered in the M S  sample. This indicates that positive results for selenium in 
associated samples are underestimated, and that non-detect results for selenium are unreliable. 
Therefore, positive results for selenium were appropriately qualified as estimated, J, and non-detect 
results were rejected, R. This constituted a rejection of one (1) QC sample data point and three (3) 
field sample data points. 

All surrogate recoveries results in field and QC samples for the volatile fraction (Table 3-41 and the 
pesticides1PCB fraction (Table 3-61 were "in-control". 

The semivolatile surrogate compound 2-fluorophenol was recovered above the acceptable criteria 
for accuracy in one (1 )  sample. The National Functional Guidelines allows up to  one (1) surrogate 
recovery per fraction may not meet QAIQC criteria, as long as the recovery is greater than 10%. 
Therefore, qualifications were not required. Ninety-nine percent (99.0%) of the semivolatile 
surrogate recoveries were acceptable. 

Four (4) field samples analyzed for the dioxinlfuran fraction exhibited internal standard recoveries 
above the QC limit for one (1)  or more of the internal standard compounds (Table 3-81. This 
indicates that positive results reported for the associated congeners in the samples may be 
overestimated. Therefore, the positive results reported for OCDD in samples SB08801 and 
SB10201 were appropriately qualified as estimated, J .  Field samples SB10801 and SB09801 did 
not exhibit positive results for the associated congeners (1,2,3,7,7,8-HxCDD in SB10801 and 
1,2,3,7,8-PeCDD in SB09801), so qualification was not required. 

For the volatiles, semivolatiles, dioxinlfurans, pesticides1PCBs and TPH analytical fractions, none of 
the compounds were rejected. Therefore, based on an overall assessment of MSIMSD and 
surrogate sample accuracy evaluation criteria, the soil matrix analytical data was acceptable for 
each SDG for these fractions, with the noted potential for bias. The metals target analyte selenium 



was rejected in three (3) field samples and one (1)  QC samples. However, this constituted a rejec- 
ti0.n of less than one percent (1 %) -- of the total sample data points for the metals fraction. 



4.0 REPRESENTATIVENESS 

.. - 

~e~resentat iveness of the environmental sample analytical data was assessed using trip blanks, 
field blanks, equipment rinseate blanks, laboratory method blanks, and extraction and analytical 
holding times. The environmental samples and associated blanks were analyzed for the following 
target analyte groups: 

G U M S  volatile organic compounds ( G U M S  VOCs); 
semivolatile organic compounds (SVOCs); 
dioxinlfurans; 
pesticides, PCBs; 
total metals; dissolved metals; 
total petroleum hydrocarbon (TPH), and 

rn radiological nuclides. 

The trip blank samples were analyzed for only G U M S  volatile organic target analytes. Field blanks, 
equipment rinseate blanks, and laboratory method blanks were analyzed for target analytes in each 
listed category. The assessment of representativeness is summarized in tabular form for each type 
of blank, trip blank results are summarized in Table 4-1, field blank results are summarized in 
Tables 4-2 through 4-9, equipment rinseate blank results are summarized in Tables 4-1 0 through 
4-1 7, and method blank results are summarized in Tables 4-1 8 through 4-23. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical 
data during data validation by Heartland. The corrective action consisted of amending the 
laboratory reported results for organic and inorganic target analytes by the criteria. The following 
describes the Validation Qualifier code in the blank summary tables. 

@ Orqanic Tarqet Analvtes 

CROL Validation Qualifier. If a sample result for the blank contaminant was less 
than the CRQL and less than 5 times (1 0 times for common laboratory contami- 
nants) the blank value, the sample result was rejected and amended as estimated 
non-detected at the CRQL for the target compound. 

U Validation Qualifier. If a sample result for the blank contaminant was greater than 
the sample CRQL and less than 5 times (1 0 times for common laboratory contami- 
nants) the blank value, the sample result for the blank contaminant was amended as 
non detect at the concentration reported in the sample results. 

No Action (NA). If a sample result for the blank contaminant was greater than the 
CROL and 5 times (1 0 times for common laboratory contaminants) the blank value, 
the result was not amended. 

lnorqanic Tarqet Analvtes 

. U Validation Qualifier. If a sample result for the blank contaminant was less than 
the IDL and less than 5 times the blank value, the sample result was amended as 
non-detected. 



TABLE 4 - 1 
GC/MS VOLATILES DETECTED IN TRIP BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 



TABLE4 - 2  
GCIMS VOLATILES DETECTED IN FIELD BLANKS 

NAS JACKSONVILLE OU-1 

RELATED ENVIRONMENTAL 

SDG NUMBER I BLANK ID SAMPLES 

U1106 MWWM17FB MWM3080EB, MW01402, MW01501, 

MW01602, MWOl702. MW02102, 

MW02602, MW02702, MW03W2. 

MW03102, MW03202, MW03202DUP 

MW00081 EB, MW09301, MWl0201, 

MW00083EB, MW10601, MW10601 DUP, 

MW10501, MW08201, MWIM301, 

MW10101, MWOM382E6, MWOSSOI , 
MWO9601, MW09401. MWMH)87EB, 

MW11301. MW11401, MW08401, 

MW08501, MW11201, MW11201DUP. 

MWI 1101, MWOOO84EB, MWl0801, 

MWIOBOI DUP, MW10701, MW10301, 

MW10401, MW09701, MWMXI85EB, 

MW09801. MWOQQOI, MW11601. 

MWI 1501, MWOSOOI, MWOS101, 

MWM1086EB. MWOBBOI, MWOBBOI DUP, 

MWO8901, MW08701, MW08601, 

$61 0401, SBM)074EB, $809001, 

SB00075EB. S800076EB, SB10601, 

SB10601 DUP, $809401, SBIOBOI , 
SBM)OTIEB, SBO9601, SBIOMII, 



TABLE 4 - 3 
SEMlVOLATlLES DETECTED IN FIELD BLANKS 

NAS JACKSONVILLE OU-I 

MWOOO83EB, MW10601, MWlO601 DUP, 

MW10501, MW09201, MW1MlOI, 

MW10101, MW00082E6 MW09501, 

MW08601, MW09401, MW00087EB, 

MW11301, MW11401. MW08401, 

MW08501, MW11201. MW11201 DUP. 

MW11101, MW00084E6, MW10801, 

MWlO801 DUP, MW10701, MW10301, 

MW10401, MW09701, MW00085E6, 

MW09801, MW09901, MW11601, 

MW11501, MW09001, MW09101, 

MWOOO86EB, MWO.5801, MWO8801 DUP, 

MW08901, MWOB701, MW08601, 



TABLE 4 - 4 
DlOXlNlFURANS DETECTED IN FIELD BLANKS 

NAS JACKSONVILLE OU-1 

2,3,4,6,7,&HxCDF 
SBIOBOI DUP, S809401, SB10801, 

SB00077EB. SWS601. SB1 O w l ,  

' - VALUE REPORTED AS MAXIMUM POSSIBLE CONCENTRATION (MPC). 

4 - 5  



TABLE 4 - 5 
PESTICIDES/PCBS DETECTED IN FIELD BLANKS 

NAS JACKSONVILLE OU-1 

BLANK ID SAMPLES 

MW00007FB IMWO0081 EB, MW09301, MW10201, 

MW00083EB, MWI 0601, MW10601 DUP, 
MWl0501, MW09201, MWIOMH, 

MW10101, MW00082EB, MWOg501, 

MW09601, MW09401. MWMX)87EB, 

MW11301, MW1140i, MW08401, 

MW08501, MW11201. MW11201 DUP. 
MW11101, MWOWMEB, MW10801, 

MWIOBOI DUP, MW10701, MW10301, 

MW10401, MW09701, MWOMI85EB, 

MWOS801, MW09901, MW11601, 

MWi 1501, MW09001, MW09i01, 

MW00086E0, MWO8801, MWOBBOI DUP, 

MW08901, MWO8701, MW08601, 

I FB VALIDATION 

SBl06Oi DUP, SBO9401, SBlO801, 

SB00077EB, 5804601, SBI MHH , 



TABLE 4 - 6 
METALSICYANIDE DETECTED IN FIELD BLANKS 

NAS JACKSONVILLE OU-1 

8DG NUMBER 

U1106 

RELATED ENVIRONMENTAL 

BLANK ID SAMPLES 

MW00007FB MWOOO81 EB, MW09301, MW10201, 

MW00083EB, MW10601, MW10601 DUP, 

MW10501, MW09201, MW10001, 

MW10101, MW00082EB. MW09501. 

MW09601, MW09401. MW00087EB, 

MW11401, MW08401, MW08801, 

MW11201, MW11201 DUP, MW09901, 

MW10801, MW08601. MWO8801 DUP, 

MWlO80I DUP. MW10701, MW09801 

MW10401, MW09701, MW00085EB, 

MW00086EB 

MW08501, MW11101, MW11301. 

MW00084EB, MWO8601 , MWO8701, 

MWO8901, MW09001, MW09101, 

MW10301, MW10701, MW10801. 

MWl0901, MW11001, MW11501. 

MW11601 

SBlO401, SB00074EB, SB09001 , 
SB00075EB, SB00076EB, SB10601, 

SB10601 DUP.  S809401, SB10801. 

SB00077EB. SB09601, SB10001. 

S800078EB. SBOO079EB, $809801 

CONTAMINANT 

MERCURY 

MERCURY 

BERYLLIUM 



TABLE 4 - 7 
DISSOLVED METALS DETECTED IN FIELD BLANKS 

NAS JACKSONVILLE O U y l  

SDG NUMBER 

U1106 

MW00083EB, MW1 OGCl, MW10601 DUP, 

MW10501, MW09201, MW10-301, 

MW10101, MWOOO82E6, MW09501, 

MW09601, MW09401, MW00087EB, 

MW11301, MW11401, MW08401, 

MW08501, MWI 1201, MW11201 DUP, 

MW11101, MW00084EB. MW10801, 

MW10801 DUP, MW10701. MW10301, 

MW10401, MW09701, MWOOOBSEB, 

MW09801. MW09Q01, MW11601. 

MWI 1501, MW09001; MW09101, 

MWOWBBEB, MW08801, MWOBBOI DUP, 

MW08901, MWOB701, MW08601. 

MW10901, MWI 1 MH 

BLANK ID 

MWO0007FB 

CONTAMINANT CONC. 

ANTIMONY 1 25.9 

RELATED ENVIRONMENTAL 

SAMPLES 

MWOOOBI EB, MW093C: MW10201, 

CADMIUM 

CALCIUM 

IRON 

MANGANESE 

VALIDATION 



TABLE 4 - 8 
TOTAL PETROLEUM HYDROCARBONS DETECTED IN FIELD BLANKS 

NAS JACKSONVILLE OU-1 

SDG NUMBER 

U1106 

- 

- 

RELATED ENVIRONMENTAL IVALIDATION 1 

MW00083EB, MW10601. MW10601 DUP, 

MW10501. MW09201, MW10001. 

MW10101, MW00082EB, MW09501, 

MW09601, MW09401, MWMHI87E6, , 
MW11301, MW11401, MW08401, 

MW08501, MW11201, MW11201 DUP, 

MW11101, MWW(1@dEB, MWI 0801, 

MWIOBOI DUP, MWl0701. MW10301, 

MW10401, MW09701, MWOGOBSEB, 

MW09801, MW09901, MW11601, 

MW11501, MW09001, MW09101, 

MWMXIBBEB. MWOBBO1. MW08801 DUP, 

MWO8901, MW08701, MWOBMH, 



TABLE 4 - 9 
RADIOLOGICAL NUCLIDES DETECTED IN FIELD BLANKS 

NAS JACKSONVILLE OU-1 

SB10401, SBM3074E6, SB04001, 

SB00075EB, SB00076EB. SB10601, 

SBlO601 DUP, SB09401, SB10801, 

SB00077EB. SB09601, SB1 OM31. 

SB00078EB, SB00079EB, 5809801 



TABLE4- 10 
GCIMS VOLATILE8 DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

MWIOGOI DUP, MW10501, MW09201. 

MWO8701, MW08601, MW10901, 

I I I I I 

4 - 1 1  



TABLE 4 - 11 
SEMIVOLATILES DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE RI/FS FOR OU-1 

RELATED ENVIRONMENTAL I RB  VALIDATION 

W10601 DUP, MW10501. MW09201, 

MW08701, MWOBGOI, MW10901, 



TABLE 4 - 12 
DIOXINIFURANS DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE AllF8 FOR OU-1 

* - VALUE REPORTED AS MAXIMUM POSSIBLE CONCENTRATION (MPC). 

4 - 1 3  



TABLE4-13 
PESTICIDESIPCBS DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 



TABLE 4 - 14 
METALSICYANIDE DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

iDG NUMBER 

UIIOE 

_(RELATED ENVIRONMENTAL RB VALIDATION 

BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 
....................... 

MWOO081 €0 ] ~ ~ 0 9 3 0 1 ,  MW10201, MW09301 MS. MANGANESE 1 o,g5 1 u g l~  ............................... ........................ 

MW10601 DUP, MW10501, MW09201, 

SB00077EB SB10801, SB10801 MS. SB10801 MSD 

SEU0074EB 

SB00079EB 

SB00078EB 

SB00075EB 

1. MW08601. MW10901, 

MW08501, MW11201, MW11201 DUP, 

SB10201, SB10401 

SB09801 

5809601, SB10001 

SB09001 

CALCIUM 

ZlNC 

CALCIUM 

SODIUM 

ZINC 

IRON 

CALCIUM 

ZINC 

MERCURY 

CYANIDE 

30 

54.2 

137 

2. 

, o7 

62 

4.0 

2.6 

1.8 

u g , ~  

ug/L 

u g / ~  

u g , ~  

glL 

g/L 

u g / ~  

ug/L 

u g l ~  

u g / ~  

....................... ........................ 
j,:::i::::<::<::<<*.:<<::k:::::::::< ....................... ....................... 
........................ ........................ ...................................... ........................ ...................... ....................... 
........................ 
;z;ii$$$$;$i)~~;g~;g$$$;i 
........................ ........................ 
;;iiiiiiii:;:;:;:;:;i<;:ji;iiiz:;:;: ................... 

~iijijijijijijijiji;~;i:;:~;i~$$$$$$; ....................................... 

,:::::::i:i:;:i;:i;;:y: ::.:.:.::::::::: ::::::.;.;:; ::::::; ........................ 
iiiiiiiiiiij$iiiiiiiiiiiiiiiiiiiiiijiiiijj;$, 
.:,:,:.:::::::::::::!:!:!:!:!:!:!:::!:!:!>>!!; 
:;i:i::::;::::;:::;;ii<ii<*:<::::> ..................... 
................................................ 
i:>i:i:i:i:;:i:i:~$i:~;:j:$::j:j:~:j:j: ........................ 
jjjjjiiiiiijiiiiiSiiiiiiiiSiiiiij3iiijiiiiii - 



TABLE 4 - 15 
DISSOLVED METALS DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

MW10601 DUP, MW10501, MW09201, 

MW08701, MW08601, MW10901, 

MW08501. MWI 1201, MW11201 DUP, 



TABLE 4 - 16 
TOTAL PETROLEUM HYDROCARBONS DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE RIFS FOR OU-1 



TABLE4- I7 
RADIOLOGICAL NUCLIDES DETECTED IN EQUIPMENT RINSE BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

I MW00086EB MWOBBOI . MWOBBOIDUP, MW08901. i NO CONTAMINATION FOUND 

MW08701, MW08601, MW10901, 

I MW08501, MWll201, MW11201 DUP, 

MW11101 



TABLE 4 - 18 
GCIMS VOLATILES DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RIIFS FOR OU-1 

90281 VBLKW1-1217 MW08801 DUP METHYLENE CHLORIDE 3 ug/L CRQL 

VBLKWI 121 8 MW08901, MW08601, MW10901 METHYLENE CHLORIDE 3 ugIL CRQL 
VBLKWI-1222 MW11001 METHYLENE CHLORIDE 2 uglL CROL 

90283 VBLKWI-1222 MW00052T6, MWWO87EB. MW11301, METHYLENE CHLORIDE 2 uglL CROL 

MWl 1401 , MWO8501, MW11201, 

MW11201 MS. MW11201 MSD 



TABLE 4 - 19 
SEMIVOLATILES DETECTED IN METHOD BLANKS 
NAS JACKSONVILLE RIIFS FOR OU-1 

IRELATED ENVIRONMENTAL 1  VALIDATION I 
SAMPLES CONTAMINANT 

MW50001, MW50101 

MW50101 DL 

MW00007FB -- 
MW00081 EB, MW09301, MW10201 

MW00082EB. MW09201, MWOQ401, 

MW09501, MW09601, MW10001, 

MW10101, MW10501, MW10601. 

MW10601 DUP, MWIOBOI MS, MW10801 MSD 

MWWOBBEB 
SB00006FB, SB00074E6, SB00075EB 

SBO8801, SB09001, SBO9401. Dl-N-BUWLPHTHALATE 320 ug/Kg U 

8DG NUMBER 

90258 

90252 

90259 

U1105 

BLANK ID 

SBLK91 

SBLK94 

SBLKSO 

SBLKSO 

SBLK91 

SBLK94 

SBLK7M 

SBLK82 



TABLE 4 - 20 
DIOXIN/FURANS DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RllFS FOR OU-1 

SDG N U M B E ~  BLANK ID 
93.1 1 1  80 ] WBL11163 

UNITS 

pgiL 

VALIDATION 

QUALIFIER 

U 

MB 
CONC. 
6.95' 

RELATED ENVIRONMENTAL 

SAMPLES 
SB30073EB, SB00006FB, SB(HH374E6, 

CONTAMINANT 
1,2.3.7.8.9-HxCDF 



TABLE 4 - 21 
PESTICIDES/PCBs DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE AI/FS FOR OU-1 



TABLE 4 - 22 
METALS AND CYANIDE DETECTED IN METHOD BLANKS 

NAS JACKSONVILLE RI/FS FOR OU-1 

IDG NUMBER 
90258 

I CHROMIUM 1 4.1 

90252 

RELATED ENVIRONMENTAL 

SAMPLES 
MW50001. MW50201 - 

MW50001, MW50101, MW50201 

MW50201 
MW50001, MW50101, MW50201 

MW50001, MW50101, MW50201 

MW00007FB 

COBALT 

COPPER 
MAGNESIUM 

CONTAMINANT 
BARIUM 

4.4 

2.7 
39~2 

SILVER 
SODIUM 

71NC 

M B 
CONC. 

1.13 - - 

IRON 

SILVER 
SODIUM 

NICKEL 
CALCIUM 

5.4 
29.5 
7 7 

90254 

28.2 

3.7 
27.7 

-1 1.3 

30.2 

MW09301 

COBALT 

MW00081 EB, MWOB301 , MWO9301 MS, 

MW09301 MSD, MW10201, 

MW00081 EB, MW10201 
MW09301 

MWOOO8l EB. MW10201 

SILVER 1 5.4 

90259 

MWOOO81 EB I SODIUM 1 29.5 

-- 
CALCIUM 

MAGNESIUM 

ZINC 

CHROMIUM 
COBALT 
CCJPPFR 

MWOOO83EB 1 CALCIUM 1 30.2 

MW10601, MW10601 DUP 

-. . 

30.2 

39.2 

2.7 

4.1 
4.4 
? 7 

MWOOO83EB, MW09201, MW09401, 

MW09201, MW09401, MWlOBO1, 

MW10601 DUP 
MW00082EB 

MWOOO82EB, MW09201. MW09401, 

MW09501, MWO96Ol. MW10501, 
MW10601. 

VALlDATlOP 

JNITS I QUALIFIER 

CHROMIUM 1 4.1 

COPPER 1 2.7 

MW00082EB, MW00083EB 

MAGNESIUM 

SILVER 

SODIUM 1 29.5 

39.2 

5.4 

MW09201, MW10001, MW10601 1 ZINC 1 2.7 



TABLE 4 - 22, CONTINUED 
METALS AND CYANIDE DETECTED IN METHOD BLANKS 
NAS JACKSONVILLE RI/FS FQR OU-I 

SDG NUMBER 
U1105 

SB00078EB 

SB08801, SB1 0001 , SB10201, I ARSENIC 

SB00078EB, SB00079EB 

SB00076EB 

SB00006FB, SB00073EB, SB00074EB, 

ISBI 0401, SBI 0601, SBI 0601 DUP, I 

~ ~- - 

SAMPLES 
SB00075EB, SB00077EB 

SB00006FB, SB00073EB, SB00074EB, 

SILVER 

SODIUM 

SB10801 
S808801, SB09801, SBI 0001, I LEAD 

CONTAMINANT 
ARSENIC 

LEAD 

SB10401, SB10601, SB10601 DUP 

SB09401, SB09601, SB10201, 

I 

I (U1108) IMWI 11 01, MW11201, MW11201 DUP, I SODIUM 

MERCURY 

SB10601 DUP 

ISBO8801, SBI 0201, SB1 0401 1 SODIUM 

IMWI 1301, MW11401 I 
U1107 IMW00084EB, MWOOO85EB, MW00086EB BARIUM 

90283 IMW00087EB, MW08401, MWO8501, 

l M ~ 0 8 6 0 1 ,  MW08701, MW08801, I COPPER 

IRON 

MW08601, MW08701, MW08801, 

MW08801 DUP, MW08901, MW09001, 
MW09101, MW09701, MW09801, 

MWO9901, MW10301, MW10401, 

MW10701, MW10801, MW10801 DUP, 

MWlO9Ol , MW11001, MW11501, 

MW08801 DUP, MWO9801, MW09901, 

MW10701, MW11001, MW11601 
MW00084EB, MW00085EB, MW00086EB, IRON 

- 
M B 

CONC. - 
1.75 
1.14 

2.81 

24.3 

MW11601 

UNITS QUALIFIER *I 

MW00084EB, MW00086EB SODIUM 



TABLE 4 - 23 
DISSOLVED METALS DETECTED IN METHOD BLANKS 
NAS JACKSONVILLE RIIFS FOR OU-I 

MWI 0701, MW11501 
MWOQSOl THALLIUM 1.0 ug/L U 

90260 MW00083EB, MW09201, MW09601, CHROMIUM 3.1 ug/L U 
MW10101, MW10501, MW10601 DUP 
MS09501, MW09601, MW10501 COPPER 3.5 ug/L U 

MW00082EB: MW00083EB SODIUM 39.3 ug/L U 

90261 MW00081 EB, MW09301 COPPER 3.5 ug/L U 
MWOOO8l EB SODIUM 39.3 ug/L U 



UJ Validation Qualifier. If a sample result for the blank contaminant was less than 
the sample IDL when the absolute value of the negative blank value was greater 
than the IDL, thesample result for the blank contaminant was amended as 
estimated non-detected. 

J Validation Qualifier. If a sample result for the blank contaminant was greater than 
the IDL and less than 10 times the blank value, when the absolute of the negative 
blank value is greater than the IDL the result was amended as estimated at the 
laboratory value. 

4.1 T r i ~  Blanks 

Trip blanks contained organic free deionized water from the laboratory and consisted of sample 
bottles which were similar to the environmental sample containers. The trip blanks were prepared 
and packaged at the laboratory prior to the sampling event and traveled with the sample bottles to 
the site. The trip blank bottles were not opened at the site or anytime prior to laboratory analysis. 

The three (3) volatile organic compounds which were detected in one (1) or more of the trip blank 
samples are listed below:. 

GCIMS Volatiles (Table 4-1 1 

chloromethane 
methylene chloride 
acetone 

The methylene chloride and acetone are common laboratory contaminants and were also detected 
in the method blanks and rinseate blanks associated with this project (Table 4-1 8 & Table 4-1 0, 
respectively). The methylene chloride and acetone contamination may be attributed to  laboratory 
and/or field contamination. The chloromethane may be due to carry over from instrument 
calibration. Some of the field sample analytical results required qualification due to  acetone trip 
blank contamination. The methylene chloride contamination was attributed to the method blanks, 
so qualification due to the trip blanks was not required. Positive results for chloromethane were 
noted in the samples so qualifications were not required. Based on the assessment of the rrip 
blanks for representativeness, the analytical data was acceptable for each SDG. 

4.2 Field Blanks 

The field blank is a sample of deionized water used during equipment decontamination. The field 
blank was opened to ambient field conditions. Volatile, semivolatile, pesticideIPCBs and TPH 
compounds were not detected in the field blank samples (Tables 4-2, 4-3, 4-5 and 4-8, 
respectively). 

Target analytes detected in the field blank samples consisted of: 

DioxinIFurans (Table 4-4) 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
2,3,4,6,7,8-HxCDF 



Total MetaWCyanide (Table 4-6) 

mercury -- 
beryllium 

Dissolved Metals (Table 4-71 

antimony iron 
cadmium manganese 
calcium zinc 

Several dioxinlfuran congeners were detected in the field blanks. Dioxinlfuran congeners are not 
common blank contaminants. The congener results detected are most likely a laboratory 

. .- 
contaminant in the glassware used by the laboratory for the extraction process. The inorganic 
analytes could be attributed to  the water source, the water treatment system that was used to  
make the deionized water or laboratory artifacts. 

Target isomers/analytes were detected in the field blanks. However, qualifications were required 
for the analyte mercury only. Therefore, based on the assessment of field blanks for 
representativeness, the analytical data was acceptable for each SDG. 

4.3 Equipment Rinseate Blanks 

The equipment rinseate blank was collected b y  rinsing a piece of sampling equipment with organic 
free deionized water. A sample of this water was collected and placed in sample containers similar 
t o  those used for the environmental samples. Pesticides/PCBs and TPHs were not detected in 
equipment rinseate blank samples (Tables 4-1 3 and 4-1 6). Target analytes detected in the 

0 
equipment rinseate blank samples consisted of: 

0 Volatiles (Table 4-1 0 )  
methylene chloride 
acetone 

Semivolatiles (Table 4-1 1 ) 
bis(2-ethylhexyl)phthalate 

DioxinIFurans (Table 4-1 2 )  
2,3,7,8-TCDD 2,3,4,6,7,8-HxCDF 
1,2,3,7,8-PeCDD 1,2,3,4,6,7,8-HpCDF 
1 ,2,3,6,7,8-HxCDF 

Total MetalsICyanide (Table 4-1 3 )  
manganese aluminum sodium 
iron cyanide arsenic 
calcium cadmium zinc 

Dissolved Metals (Table 4-1 4) 
barium aluminum 
arsenic zinc 
selenium 

calcium 
manganese 

The volatile compounds acetone and methylene chloride are common laboratory contaminants and 

a were also detected in the method blanks associated wi th this project. The volatile compounds 



acetone and methylene chloride may be attributed to laboratory andlor field contamination. The 
semivolatile compound bis(2-ethylhexy1)phthalate is also a common laboratory contaminant. ITS 

--  presence in the equipment rinseate blanks may be attributed to random laboratory and/or field 
contamination. Several dioxinlfuran congeners were detected in the rinseate blanks. Dioxinlfuran 
congeners are not common blank contaminants. The congener results detected are most likely a 
laboratory contaminant in the glassware used by the laboratory for the extraction process. The 
inorganic analytes may be attributed to  the water source, the water treatment system that was 
used to make the deionized water or laboratory artifacts. 

Because target compounds were detected in the equipment rinseate blanks, volatile results for the 
compounds acetone, methylene chloride required qualification. Metals target analytes were 
detected in some of the equipment rinseate blanks; however, qualification was required for the 
analytes zinc, and cyanide only. Based on assessment of equipment rinseate blariks for 
representativeness, the analytical data was acceptable for each SDG. 

4.4 Method Blanks 

The method blanks were a sample of deionized water that is prepared by the laboratory at the time 
of analysis. Method blanks undergo the same analytical process as the corresponding 
environmental samples and associated field blanks. The purpose of the method blank is to assess 
the potential for target analytes to "contaminate" the sample during analysis. Pesticides target 
compounds were not detected in method blank samples (Table 4-21 ) .  Target analytes detected in 
the method blank samples consisted of: 

rn GUMS Volatiles (Table 4-1 8) 
acetone 
methylene chloride 
benzene 

Semivolatile Organics (Table 4-1 9) 
di-n-butylphthalate 

rn DioxidFurans (Table 4-20) 
1 ,2,3,7,8,9-HxCDF 
1,2,3,4,6,7,8-HpCDD 
OCDD 

Total MetalsICyanide (Table 4-21 ) 
barium chromium calcium 
iron copper silver 
cobalt sodium magnesium 
nickel zinc 

Dissolved Metals (Table 4-22) 

sodium selenium thorium 

The detectable acetone, methylene chloride, m d  bis(2-ethy1hexyl)phthalate results are attributed to 
laboratory contamination. Benzene is an unusual method blank contaminant. ,Its presence could be 
attributed to dirty glassware and/or contaminated instrumentation lines. Three (3) dioxinlfuran 
congeners were detected in the rinseate blanks. DioxinJfuran congeners are not common blank 
contaminants. The congener results detected are most likely a laboratory contaminant in the 
glassware used by the laboratory for the extraction process. The inorganic.analytes may be 



attributed to the water source, the water treatment system that was used to  make the deionized 
water or laboratory artifacts. -- 

Because target analyteslcompounds were detected in some of the method blanks, some of the 
analytical results were qualified. However, based on assessment of method blanks for 
representativeness the analytical data was acceptable for each SDG for all analytical fractions and . 
matrices. 

4.5 Holdinq Times 

Holding times requiremen.ts are utilized in an effort to minimize the degradation or concentration of 
constituents in a particular matrix over time. The stability of the constituents is determined to the 
best extent and then a reasonable time limit is imposed under which the samples must be extracted 
or prepared and then analyzed. The holding times regulations assume that the samples have been 
properly preserved according to the guidelines, either at the laboratory or in the field. Analytical 
results from samples with holding time violations are qualified as estimated, JIUJ, or rejected, R, 
due to the potential for compromising the integrity of the samples, and based on the extent of the 
holding time violation. 

All holding times requirements, extraction and analytical, were met with the exception of eight (8) 
samples analyzed for the volatiles fraction. These eight (8) samples were analyzed thirty-nine (39) 
to forty-two (42) days outside the analytical holding time. Based on the gross holding time 
violation, all sample data points in samples SB00073EB, SB0006FB, SB00038TB, SB00041TB, 
SB00076EB, SB10601, SB10601 DUP, and SB09401 were rejected. This constituted a rejection of 
one hundred and ninety-eight (1 98) QC data points and sixty-six (66) field sample data points. The 
volatile fraction did not meet the completion goal of 96% for either the QC matrix or the soil a sample matrix. 



5.0 COMPARABILITY 

.. .~ . 

Comparability is a qualitative measure designed to  express the confidence wi th which one data set 
may be compared to  another. The analytical samples were collected and transported to  the 
chemical analytical laboratory in accordance with standard procedures and were analyzed in 
conformance wi th acceptable USEPA procedures (Refer t o  Table 5-1 below). The analytical data 
are reported in standard units (micrograms per liter, micrograms per kilogram, etc.). 

The methods used t o  collect the environmental samples and the methods used to  analyze the 
samples should assure comparability of the analytical data. 

TABLE 5-1 
USEPA Procedures (CLPISW-8461EPA-EMSL Methodologies) 

U.S. EPA Method 

CLP SOW OLM01.8 
CLP SOW OLM01.8 
SW-846, 82901Mod. 
CLP SOW OLM01.8 
CLP SOW ILM02.1 
S355019071 I41 8.1 
EPA 901.1 

Description 

CLP TCL Volatile Organics without TICS 
CLP TCL Semivolatile Organics without TICS 

EPA 1613 DioxinIFurans 
CLP TCL PesticidesIPCBs 
CLP TAL MetalsICyanide; Dissolved Metals 
SW-846 Total Petroleum Hydrocarbons 
EPA-EMSL Gamma Scan 



6.0 COMPLETENESS 

~o'rnpleteness is the quantitativemeasure of the amount of data obtained from a measurement 
process compared wi th the amount expected to  be obtained under the conditions of measurement. 
The completeness goal for laboratory analysis for this project was 96 percent useable data. 
Unusable analytical data are those results reported by the laboratory but  rejected during the data 
validation process. A summary of the completeness goal for NAS Jacksonville RIIFS for OU-I is 
provided in Table 6-1. For more detailed completeness goal tables, please refer t o  Appendix C. 

TABLE 6-1 
COMPLETION GOAL (>  96%) 

VOA 
SVOA 
PIPCB 
DIF 
T.M. 
D.M. 
TPH 
RA D 

OVERALL 

MATRIX KEY 
QC = QC Samples 
M W  = Water Samples 
SB = Soil Samples 

The analytical data met the 96 percent completeness goal for every fraction for every matrix with 
the exception of the volatiles. The volatiles fraction fell below the completeness goal because 
eight (8) samples were analyzed well outside holding times which required the sample results rc be 
rejected, R. The metals fraction contained rejected data also, but the completion goal was met. 
All circumstances upon which the data were rejected were discussed in the body of the narrative. 
The narrative following describes any extenuating factors involved in the data resolution. The 
average completeness for the project was ninety-eight point five percent (98.5%). 

Semivolatiles and PesticidesIPCBs One sample, MW50101, was analyzed at a dilution for the 
semivolatile and pesticides fractions. The dilution for the semivolatiles was not required because all 
results were within the linear range of the instrument in the undiluted analysis. Therefore, the 
diluted sample run was rejected. The dilution run for the pesticides fraction was required to  
quantitate alpha-BHC. All other compounds from the dilution analysis were rejected. These 
actions do not constitute true rejections since viable results were obtained from the dilution 
analyses or the reanalysis. Therefore, the "rejections" were not counted in the rejection tables and 
did not affect the completeness results. 

Volatiles/Semivolatiles Some sample data points were qualified for initial and/or continuing 
calibration deficiencies. All results qualified for calibration % RSD and % D deficiencies (JIUJ) are 
considered to  be useable. For the compounds in the G U M S  volatile and semivolatile analyses that 
did not meet calibration criteria, all positive results are qualified as estimated (J) (%Ds > 2 5 % )  and 
all non detect results are qualified as estimated (UJ) ( >  50% D < 90%) due to  calibration deficien- 
cies. There was no data reiected for calibration deficiencies in any fraction. 



Metals Positive sample data points for barium were qualified for non-compliant serial dilution 
results in samples associated wit_- SDG U1 106. All qualified results are considered usable. 



e 7.0 PARCC SUMMARY 
-. -. . 

The purpose of evaluating the qGlity of the analytical data using the PARCC criteria was to  
address the qualification of the data in regards to  evaluation of the presence, magnitude and 
characteristics of hazardous substances at NAS Jacksonville RIIFS for OU-1 . Overall, the chemical 
analytical data are acceptable and exceeded the completion goal of 96 percent for all analytical 
fractions except the volatiles fraction for the QC water and soil fractions. Tables 7-1 and 7-2 
provides a tabulation of the assessment of PARCC criteria for each SDG for groundwater samples, 
soil samples, and,quality control samples, respectively. 

7.1 Water S a m ~ l e s  There were no rejections for this matrix for all the fractions 

7.2 Soil Samples The volatiles fraction had sixty-six (66) field sample data points rejected due to 
grossly exceeded holding times. The completion goal was met. The metals fraction had three ( 3 )  
field sample data points rejected for matrix spike recovery of selenium less than 30%. The 
completion goal was met. 

7.3 QC Water Samples The volatile fraction had one hundred and ninety-eight (1 98) data points 
rejected for grossly exceeded holding times. The completion goal was not met. The metals 
fraction had one (1) data point rejected due to  matrix spike recovery of selenium less than 30%. 
The completion goal was met. 



TABLE 7-1 
PARCC CRITERIA SUMMARY 
WATER SAMPLES 
NAS JACKSONVILLE RI/FS FOR OU-I 

I SDGs I PRECISION I ACCURACY REPRESENT- I COMPARABILITY I COMPLETENESS I! 
U1106 

U1107 

ACCEPTABLE 

U1108 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ATIVENESS 
ACCEPTABLE 

' ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 



TABLE 7-2 
PARCC CRITERIA SUMMARY 
SOIL SAMPLES 
NAS JACKSONVILLE RI/FS FOR OU-I 

(1) Three (3) metals data points were rejected due to MS recovery of selenium 
less than 30%. Completeness goal was met. 

(2) Sixty-six (66) volatile data points were rejected 
due to grossly exceeded analytical hold times. Completion goal was not met. 

(3) Cornpetion goals for all other fractions were met. 
7 - 3 

SDGs 

U1105 

PRECISION 

ACCEPTABLE 

COMPLETENESS 

UNACCEPTABLE (2) 
ACCEPTABLE (2) (3) 
WITH REJECTIONS 

COMPARABILITY 

ACCEPTABLE 

ACCURACY 

ACCEPTABLE (1) 
WITH REJECTIONS 

REPRESENT- 
ATIVENESS 

UNACCEPTABLE (2) 
ACCEPTABLE (3) 

WITH REJECTIONS 



TABLE 7-3 
PARCC CRITERIA SUMMARY 
QUALITY CONTROL SAMPLES 
NAS JACKSONVILLE RI/FS FOR OU-1 

- 

ACCEPTABLE I ACCEPTABLE I ACCEPTABLE I ACCEPTABLE I ACCEPTABLE I 

SDGs 

U1105 

U1706 

U1 lo7 

U1108 

r PRECIS ION 

ACCEPTABLE 

ACCEPTABLE 

( I )  One (1) metals data point was rejected due to MS recovery of selenium 
less than 30%. Completeness goal was met. 

(2) One hundred and ninety-eight (1 98) volatile data points were rejected 
due to grossly exceeded analytical hold times. Completion goal was not met. 

(3) Cornpetion goals for all other fractions were met. 
7 - 4 

REPRESENT- 
ATIVENESS 

UNACCEPTABLE (2) 

ACCEPTABLE (3) 

WITH REJECTIONS 

ACCURACY 

ACCEPTABLE (I j 
WITH REJECTIONS 

ACCEPTABLE 

ACCEPTABLE 

COMPARABlLlTY 

ACCEPTABLE 

ACCEPTABLE 

COMPLETENESS 

UNACCEPTABLE (2) 
ACCEPTABLE (2) (3) 

WITH REJECTIONS 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE 
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APPENDIX A 

CALIBRATION SUMMARY 



TABLE A - t 
INITIAL AND CONTINUING CALIBRATION 
VOLATILE ORGANIC COMPOUNDS 

NAS JACKSONVILLE RI/FS FOR OU-7 

I I C N  = INITIAL CALlBRATlON = %RSD 1 ~ ~ ~ 9 0 2 5 8  ~ S D G U I I O ~  ~ S D G  U1105 

1 CCAL =. CONTINUING CALIBRATION = %D 1 CCAL 
I 

- - -- 
I ICALl 1 - ICALI ICALl CCALI 1 
1 DATE 

I I I . -1 393 111693 1 12393 
INSTRUMENT 1D FlNNZ FlNNZ Fl N NZ 4500 4500 

I I 
- -  

1 CALIBRATION CRITERIA %D RSD 1 I RR 

~ - 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 90258 

CCALI : MW50001, MW5OlOl 
SDG U1106 
ICALI : MW00081 EB, MW0930 

SDG U1106 
/CALI: NONE 

SDG U1105 
ICALI: NONE 
CCALI : SB00078EB, SB00039TB 



TABLE A - 1, CONTINUED 
INlTlAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 

NAS JACKSONVILLE RI/FS FOR OU-1 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG U1105 
CCALI : MW00075EB, SB00040Tl3, SB09001, SBIO801, SBlO8Ol MS, SBlO8Ol MSD, 

SB00042TB, SB00077EB, SB09601, SBI 0001, SBOOO78EB, SBOOO43TB 

GAL1 : SB00073EB, SB00006FB, SB00038TB, SB00041TB, SB10601, SB00076EB, 

SB10601 DUP, 5809401 

SDGUllO6 , 

ICALI : MW00049TB, MW00084EB 

CCAL1: MW10801 MS; MWlO801 MSD, MW10801DUP, MW10701, MW10301, MW10401, 

MW09701 

CCAL2: MW10801 



TABLE A - 1, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 

NAS JACKSONVILLE RI/FS FOR OU-1 

/GAL = INITIAL CALIBRATION = %RSD 

CCAL = CONTINUING CALIBRATION = %D 

DATE 

CALIBRATION CRITERIA %D 

-27.7 

-33.3 
....... ...... ....... ...... ....... ...... ....... ...... 

INSTRUMENT ID 

1 ACETONE I 42.2 1 29.4 

U1108 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

CCALl  

121 593 

51 00 

SDG U1108 

CCALl: MW00050TB, MW00085EB, MW09801, MWOggOl, MWll601, MWll501, 

MW09001, MW09101 

CCAL2: MWOOO5l TB, MW08801, MWO88Ol DUP 

CCAL3: MW00086EB, MWO89Ol, MW08601, MWO8701, MW1 0901 

CCALP 

121 793 

5100 

CCALB 

121 893 
- -  - -  

51 00 



TABLE A.- 2 
INITIAL AND CONTINUING CALIBRATION 

SEM IVOLATILE ORGANIC COMPOUNDS 

NAS JACKSONVILLE RIIFS FOR OU-1 

ICAL = INlTlAL CALlBRATlON = %RSD 
CCAL = CONTINUING CALIBRATION = %D 

DATE 
lNSTRUMENT ID 
CALIBRATION CRITERIA 
2.4-DINITROPHENOL 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG U l lO6  

CCAL1 

1 20993 

FlNY 
%D 
33.3 

SDG 90258 

CCALI: MW50001, MW50101 
CCAL2: MW5OlOl DL 
SDG Ul lO6 (90252) 

CCALI : MW00007FB 

SDG Ul lO6 (90254) 
CCALI : MW00087EB, MW09301, MW10201 

SDG Ul lO6 (90259) 

CCALI : MWlO601, MWlO6Ol MS, MW10601 MSG, MWlO6Ol DUP, MWlO501, MWOgZ!OI, 

MWI 0001, MW10101, MW00082EB, MW09501, MW09401, MW09601 

SDG U1 I06 
CCALl 

1 21 093 

FlNY 
%D 
29.5 

SDG Uf 106 

CCALl 

1 20993 

FlNY 
%D 

33.3 

SDG 90258 

CC ALl 

121 093 

FlNY 
7' D 
29.5 

CCALP 

121 193 

FlNY 
%D 
31.7 



TABLE A - 2, CONTINUED 
INlTlAL AND CONTINUING CALlBRATlON 

SEMIVOLATILE ORGANIC COMPOUNDS 
NAS JACKSONVILLE RIIFS FOR OU-1 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

ICAL = INITIAL CALIBRATION = %RSD 

CCAL = CONTINUING CALIBRATION = %D 
DATE 
INSTRUMENT ID 
CALIBRATION CRITERIA 

2,4-DINITROPHENOL 

SDG Ul I05 
CCALl: SB00006FB, SB00074EB, SB00075EB 

CCAL2: SB00073EB 

CCAL3: SB08801, SB10001, SB10401, SB09001, SB10601, SB10601 DUP, 

5809401, SB1081 MS, SB10801 MSD, SBO9601, SBI 0001 

CCAL4: SB00076EB, SB00077EB, SB00078EB, SB00079EB 

CCAL5: SB10801 
CCALG: SB09801 

4-NITROPHENOL 

4-N tTROANlLlNE 

46-DINITRO-2-METHYLPHENOL ' 

2,6-DINITROTOLUENE 

3-NITROANILINE 

3,3'-DICHLOROBENZIDINE 

2,2'-OXYBIS(1 CHLOROPROPANE) 

SDG U1105 
CCAL6 ! 
120693 

FlNY 

%D 

28.4 

CCALl 
111593 

FlNY 

%D 
38.8 

CCAL4 
11 2093 
FlNY 
%D 
33.3 

CCALS 
1201 93 

FlNY 
%D 
29.0 

CCALP ] CCAL3 
111693 

FlNY 

%D 

37.2 

111993 

FlNY 

%D 

35.0 



TABLE A - 2, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 

SEMIVOLATILE ORGANIC COMPOUNDS 
NAS JACKSONVILLE RI/FS FOR OU-1 

1 DATE 1 011494 1 011494 1 011794 1 011494 1 

ICAL = INITIAL CALIBRATION = %RSD 

CCAL = CONTINUING CALIBRATION = %D 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG U1108 

CCAt l :  MWll3Ol,  MWI 1401, MW08401 
CCAL2: MW08501, MW11201, MW11201 MS, MW11201 MS, MWI 1201 DUP, MW11101 

CCAL3: MW00087EB 

SDG U1107 
CCALI : MWO8901, MW08701, MWO8601, MW110901, MW11001 

SDG U1108 ISDG U1107 
CCALI CCAL2 CCAL3 CCALl 



APPENDIX B 

SERIAL DILUTION SUMMARY 



TABLE B - 1 
WATER SAMPLE SERIAL DILUTIONS 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RIIFS FOR OU-1 

SAMPLE MW50101 SDG 90258 
.................................. ;: ........... :::::::::::::::::>i:>j:j%<$:8i;a:;j ..................... 

%D = PERCENT DIFFERENCE 
............................................. 

METALS COMPOUNDS UNITS iiiiiii$$$$$$$~iii$;ji 
ALUMINUM 
ANTIMONY ug/L 79.0 

ARSENIC NA 

BARIUM I ug/L I 2.4 

BERYLLIUM I ug/L I 6.2 

CADMIUM 1 ualL 1 27.3 
I ' ,  , - 

CALCIUM I ug/L I NC 
CHROMIUM I ua/L 1 14.3 -. 
COBALT I ug/L I 4.7 
COPPER I ualL 1 17.1 -, 

IRON I ug/L I 1 . I  1 
LEAD 1 ug/L I N A 
MAGNESIUM 1 U~IL 1 I .o .. 
MANGANESE I u g / ~  T 0.8 

.- - . .... 
MERCURY I W/L 1 N A 

NICKEL I ug/L 1 40.6 

POTASSIUM I ug/L I NC 

SELENIUM 
SILVER I ua/L I NC 

". 
THALLIUM I ug/L I N A 
VANADIUM I UO/L I 3.8 

(ZINC I ug/L I 11.1 I 
* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

90258: MW50001, MW50101, MW50201 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 





TABLE B - 1, CONTINUED 
WATER SAMPLE SERIAL DILUTIONS 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

CADMIUM 100 

COPPER 1 ug/L 1 7.0 
IRON I ug/L I 0.5 

CALCIUM 
CHROMIUM 

COBALT 

LEAD I ug/L I N A 

MAGNESIUM I u a l ~  I 0.5 

' - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

ug/L 
ug/L 

ug/L 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

U1106 
90254: MW09301, MW10201 

0.5 

5.6 

129 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - I, CONTINUED 
WATER SAMPLE SERIAL DILUTIONS 

TOTAL METALS SUMMARY TABLE 
NAS JACKSONVILLE RI/FS FOR OU-I 

ARSENIC N A 

BARIUM 1 ualL 1 *23.5 

- 

CHROMIUM [ ug/L 1 78.7 
COBALT I ug/L 1 100 

BERYLLIUM 

CADMIUM 
CALCIUM 

MANGANESE I ug/L I 0.1 
MERCURY I u n / ~  I N A 

ug/L 

W/L 
ug/L 

COPPER 

IRON 

LEAD 

MAGNESIUM 

100 

NC 
0.4 

SILVER ' I ug/L I 157 
SODIUM I ualL I 0.6 

ug/L 

ug/L 

ug/L 
ualL 

-. 

100 

3.0 

NA 

0.6 

NICKEL 

POTASSIUM 
SELENIUM 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

-, 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
SDG U1106 

90259: MWI 0601 , MW00083EB, MW10601 DUP, MW10501, MWO9201, MW10001, MW10101, 

MW00082EB, MW09501, MW09401, MW09601 

ug/L 

ug/L 
ua/L 

THALLIUM 

VANADIUM 

ZINC 

COMPOUND 

NC 

100 
NA 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

ug/L 

ug/L 

ug/L 

NA 

100 

9.0 



TABLE B - 1, CONTINUED 
WATER SAMPLE SERIAL DILUTIONS 

TOTAL METALS SUMMARY TABLE 
NAS JACKSONVILLE RI/FS FOR OU-1 

BARIUM I ug/L I 5.1 
BERYLLIUM I ug/L I 104 
CADMIUM I W/L 1 NC 
CALCIUM 1 ug/L I 3.0 

SDG U1108 .., :.-.-.. , , ,::: ,iiiii_/l ....................... . . . . . . . . . . . . . ......................................... 

%D 
.:.:.:.:.:.:.:.:.:.:.:.:!;$;*:+:!;.:.:.:.:.: 
......................................... := :;:;,.::; ;;: 

3.9 

NC 

N A 

SAMPLE MW11201 

%D = PERCENT DIFFERENCE 

CHROMIUM 1 ug/L 1 39.8 
COBALT 1 ualL I NC 

METALS COMPOUNDS 
ALUMINUM 

ANTIMONY 

ARSENIC 

" ,  , 
COPPER 1 ug/L I 100 

UNITS 
ug/L 

ug/L 

ug/L 

IRON 1 W/L I 1.8 
LEAD 1 u a i ~  I N A 
MAGNESIUM I ug/L I 3.4 
MANGANESE I u a l ~  I 0.5 ". 
MERCURY I ug/L I N A 

NICKEL I U~IL I NC -. 

POTASSIUM I ug/L I 100 
SELENIUM I ug/L I NA 
SILVER I u a l ~  I NC 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

SODIUM 
THALLIUM 

VANADIUM 

ZINC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
SDG U l  lo8 
90083: MW00087EB, MW11301, MW11401, MW08401, MW08501, MW11201, 

MW11201 DUP, MW11101 

1 COMPOUND 

-, 

ug/L 
ug/L 

W/L 

ug/L 

I ALL ICP COMPOUNDS 1 +/-lo% 1 

4.3 
NA 

22.1 

29.6 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - I, CONTINUED 
WATER SAMPLE SERIAL DILUTIONS 

TOTAL METALS SUMMARY TABLE 
NAS JACKSONVILLE RI/FS FOR OU-I 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 
NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 
SDG Ul lO7 

90273: MW10801, MW00084EB, MWI 0801 DUP, MWI 0701, MW10301, MW10401, 

MW09701 

90276: MWOOOBSEB, MW09801, MW09901, MWll601, MW11501, MWOS001, 

MW09101 

90281 : MW00086El3, MW08801, MWO8801 DUP, MWO8901, MW08701, MW08601, 

MW10901, MW11001 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 2 
WATER SAMPLE SERIAL DILUTIONS 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RIIFS FOR OU-1 

SAMPLE MWlDBOI 

%W = PERCENT DIFFERENCE 
<+:.:<<.;.:.:.? ::: :.:;.: ....::, .: 

METALS COMPOUNDS UNITS ;~:::::~;$;z~zze;:;~:;:;:;:; ..................iii_i . . . . . . . . . . 
ALUMINUM 

ANTIMONY 

ARSENIC ug/L 

BARIUM uglL 

BERYLLIUM ug/L NC 

-. 
COBALT I UglL I NC 
COPPER I UglL I NC 

CADMIUM 

CALCIUM 

CHROMIUM 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM I ug/L I 100 

SELENIUM I U~IL I NA 

ug/L 
ug/L 

ua/L 

SILVER I u a / ~  1 NC 

NC 

0.7 

NC 

- INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

SODIUM 

THALLIUM 
VANADIUM 

ZINC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U1106 

90260: MWOW82E6, MW00083E6, MW09201. MW09401. MW09501. MW09601. 

MW10001. MWlO101, MW10601, MW10501. MW10601 DUP 

COMPOUND RPD 

WATERISOIL 

ugIL 

Ug/L 

ug/L 

Ua/L 

ALL lCP COMPOUNDS I +/- lo% 

0.2 

NA 
NC 

100 

+/-lo% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 2, CONTINUED 
WATER SAMPLE SERIAL DILUTIONS 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RllFS FOR OU-1 

SAMPLE MW09301 

I LEAD I ug/L I NA 

COBALT 

COPPER 

IRON 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL NC 

POTASSIUM 138.5 

SELENIUM NA 

SILVER I Ug/L I NC 

UglL 
Ug/L 

ua/L 

SODIUM I ug/L I 1.5 
THALLIUM I ug/L I NA 

NC 

100.0 

i . l  

VANADIUM I ug/L I NC 
ZINC I ug/L I 53.1 

- INDICATES VALUE OUTSIDE ac LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U1106 

90261 : MW00081 EB. MW09301, MW10201 

+/-lo% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 2, CONTINUED 
WATER SAMPLE SERIAL DILUTIONS 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RIIFS FOR OU-1 

ANTIMONY I Ug/L 1 100.0 

ARSENIC I Ug/L I N A 
BARIUM UglL -- NC 

BERYLLIUM UgIL NC 

CADMIUM ug/L 63.1 

CALCIUM UalL 79.1 I . -  , 
CHROMIUM ug/L NC 

COBALT ug/L NC 

COPPER UglL NC 
IRON ug/L 45.3 

LEAD I ue/L I N A 
MAGNESIUM I UalL I NC 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG U1106 

90262 MW00007FB 

COMPOUND 

+/-lo% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 2, CONTINUED 
WATER SAMPLE SERIAL DILUTIONS 

DISSOLVED METALS SUMMARY TABLE 

NAS JACKSONVILLE RllFS FOR OU-1 

SAMPLE MW11201 

%D = PERCENT DIFFERENCE 

METALS COMPOUNDS 
ALUMINUM 

ANTIMONY 

ARSENIC uglL 

BARIUM ug/L 4.5 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

LEAD 1 ug/L I N A 
MAGNESIUM 1 ug/L 1 0.7 

COBALT 

COPPER 

IRON 

MANGANESE 1 ug/L I 4.2 

MERCURY 1 W / L  1 NA 

UglL 

UQlL 

ug/L 

NC 

0.7 

NC 

UgIL 

ug/L 

ug/L 

SILVER I ug/L I NC 
SODIUM , I Ug/L I 1.2 

NC 

NC 

0.6 

NICKEL 

POTASSIUM 

SELENIUM 

* - INDICATES VALUE OUTSlOE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

ug/L 

uglL 

ualL 

THALLIUM 

VANADIUM 

ZINC 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG Ul lOB 

90284: MW00087EB, MW11301, MW11401. MWOB4OI. MW08501. MWl1201. 

MWl1201 DUP. MW11101 

90275: MW00084EB, MW1OBO1. MWIOBOI DUP, MW10701, MW10301. MW10401, 

MW09701 

90277' MW00085EB, MWOQBOI, MW09901, MW11601, MWI 1501, MW09001, MWO9101 

90282' MW00086EB. MWO8801 . MWO8801 DUP. MWOBSOI . MW08701, MW08601, 

MWl0901, MW11001 

NC 

100.0 

N A 

COMPOUND I RPD 
:.:...: ...... ; ................................. ;.....;... ........... :.; ................................ ............ ..................... : .... .:.:. ......... :.:.:.:.:...:. .............. :.:. ............................ . . . . . . . . . . . . . . .  .WATER/SOIL 

q l l L  

uglL 

ug/L 

ALLICP COMPOUNDS 1 +/- lo% ] 

N A 

NC 

NC 

+/-lo% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



TABLE B - 3 
SOIL SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE SB08801 

ANTIMONY I U ~ / L  1 NC 
ARSENIC I ug/L I N A 

%D = PERCENT DIFFERENCE 

BARIUM 1 ug/L 1 14.2 
BERYLLIUM 1 ug/L 1 112.8 

METALS COMPOUNDS "::::::::::::::::::':::::::::::::;:~<:!;:; :::::::::::::::::::::::::::I:'.::*;.:.:.;. 

ALUMINUM I ug/L 1 

CADMIUM 

CALCIUM 
CHROMIUM 

COBALT 

SELENIUM 1 ug/L I NA 
SILVER 1 ug/L 1 NC 

IRON 

LEAD 
MAGNESIUM 

MANGANESE 

ug/L 

ug/L 

ug/L 
ua/L 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

NC 

9.4 
50.5 

NC 

ug/L 

ug/L 
ug/L 

ug/L 

SODIUM 

THALLIUM 
VANADIUM 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

SDG UllO5 
90205: SB08801 

90209: SB10201, SBlO4Ol 
9021 7: SBO9OOl 
9021 8: SB1 0601, SB10601 DUP, SB09401 

90222: SBl 0801 
90223: SB09601, SBl 0001 

90224: SB09801 

4.9 

N A 
8.5 

0.5 

COMPOUND I RPD I 

ug/L 

W/L 
ug/L 

- - . . . .  - . - 1 
-::::: ....................... ................. ............... ..................................... ........................ \. ................ (.(..(.(..> ......... . . . . . . . .  ..,., ................... WATER/SOI . . . . . . . . . . .  

ALL ICP COMPOUNDS I -1-1 0% 

147.0 

NA 
74.6 

+/-I 0% RULES ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 



APPENDIX C 

REJECTED DATA SUMMARY 



MATRIX KEY 

QC = QC SAMPLES 
GROUNDWATER SAMPLES MW = 

SB = SURFACE SOIL SAMPLES 

* 33 TARGET COMPOUNDS PER SAMPLE 

# 50 TARGET COMPOUNDS PER SAMPLE (LOW CONC. VOAs) 



QC = QC SAMPLES 

MW = GROUNDWATER SAMPLES 

SB = SURFACE SOIL SAMPLES 

GRAND TOTAL I 2f 
I OVERALL I 

COMPLETENESS 

COMPLETION GOAL (>96%) loo.o%l loo,o%l loo.o%l 

MATRIX KEY 

36 

* 64 TARGET COMPOUNDS PER SAMPLE 

. . . , . . . . . .,.....,.. . . . . . . . . . . 
11) 0 , , . . . . . . . . . . . . t o t o  



TABLE C - 3 
DIOXIN/FURAN - REJECTED DATA 
NAS JACKSONVILLE RI/FS FOR OU-1 

# OF COMPOUNDS 
REJECTED PER MATRIX 

MATRIX KEY 

QC = QC SAMPLES 
MW = GROUNDWATER SAMPLES 
SB = SURFACE SOIL SAMPLES 
NA = NOT APPLICABLE TO THIS FRACTION 

* 17 TARGET CONGENERS/ISOMERS PER SAMPLE 

OVERALL 
COMPLETENESS 

1 00.0% I 



TABLE C - 4 

PESTICIDES/PCBS - REJECTED DATA 
NAS JACKSONVILLE RI/FS FOR OU-I 

# OF COMPOUNDS 

MATRIX KEY 

GRANDTOTAL 21 1 36 

QC = QC SAMPLES 

M W =  GROUNDWATER SAMPLES 
SB = SURFACE SOIL SAMPLES 

* 28 TARGET COMPOUNDS PER SAMPLE 

..................... ........ 
10 ............. :. 0 0 0 



TABLE C - 5 

METALS/CYANlDE - REJECTED DATA 

NAS JACKSONVILLE RI/FS FOR OU-1 

_ ............ ...._... ................. ............... ..... .................... COMPLETION GOAL (>96%) .............. ::: :: : : : : : ::: :, _ ......... .......................................... ............... 1 ............................. ..............I.... ] 99.8% I l00.0%] 98.8% 1 
MATRIX KEY 

3 GRANDTOTAL 1 21 [ 36 

QC = QC SAMPLES 

MW= GROUNDWATER SAMPLES 
SB = SURFACE SOIL SAMPLES 

,:,:.:.:.:.:.~.:.:,:.:.:.:. 
10 ; ( ~ ~ ~ ; ~  1 1 0  

I OVERALL 1 
COMPLETENESS 

24 TARGET ANALYTES/COMPOUNDS PER SAMPLE 



TABLE C - 6 
DISSOLVED METALS - REJECTED DATA 
NAS JACKSONVILLE RI/FS FOR OU-1 

............. ................... ..p 
GRAND TOTAL 1 12 1 34 1 NA 1 wjc:;g;!, .......................... 1 0 I 0 1 NA 1 

...... 1 COMPLETION GOAL (> 96%) /w,,:::::G#:~.:mJxl ................................ ............................ 1 00.0% I 1 00.0% 1 N A I z m ( E  

MATRIX KEY 

QC = QC SAMPLES 
M W =  GROUNDWATER SAMPLES 

SB = SURFACE SOIL SAMPLES 

NA = NOT APPLICABLE TO THIS FRACTION 

* 23 TARGET ANALYTES PER SAMPLE 



TABLE C - 7 
TOTAL PETROLEUM HYDROCARBONS - REJECTED DATA 
NAS JACKSONVILLE RI/FS FOR OU-1 

I # OF COMPOUNDS 

1 OVERALL I - ................ .... ........... ............................. GRANDTOTAL 1 21 1 34 1 , :v..... 
. . .  j 0 I 0 0 1 COMPLETENESS 1 

100 0% 

MATRIX KEY 

QC = QC SAMPLES 

MW = GROUNDWATER SAMPLES 

SB = SURFACE SOIL SAMPLES 

1 TARGET COMPOUND PER SAMPLE 



TABLE C - 8 
RADIOLOGICAL NUCLIDES - REJECTED DATA 
NAS JACKSONVILLE RI/FS FOR OU-1 

I 
I SDG 

I # SAMPLES,MATRlX F:: ........................ 5:m] QC 1 I\nw 1 s. I . . . . . . . . . . . . . . . 

COMPLETION GOAL (>96%) 1 00.0%] 1 00.0%] 1 00.0%1 

MATRIX KEY 

QC SAMPLES 

GROUNDWATER SAMPLES 

SURFACE sorL SAMPLES 

* t 1 TARGET NUCLIDES PER SAMPLE 
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1.0 INTRODUCTION 

Prior to  evaluating the data for precision, accuracy, representativeness, comparability, and 
completeness (PARCC) criteria the laboratory reviewed the data package and the data also was 
independently reviewed and validated using the Naval Energy and Environmental and Support 
Activity (NEESA) guidance document 20.2-047B (1 988) entitled, Sampling and ChemicalAnalysis- 
Quality Assurance Requirements for the Navy Installation Program. Before the laboratory released 
the chemical analytical results, both the sample and laboratory QC data were carefully reviewed in 
order to  verify sample identity, instrument calibration, detection limits, dilution factors, numerical 
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the QC data 
were reduced and spike recoveries were included in control charts, and the resulting data were 
reviewed to  ascertain whether they were within the laboratory defined limits for accuracy and 
precision. The data was compiled into a NEESA Level D data package and any nonconforming data 
were discussed in the data package cover letter and case narrative. 

The Level D data package was then reviewed and validated by  Heartland Environmental Services, 
Inc., Missouri (Heartland). Data validation is the technical review of a data package using criteria 
established in the data quality objectives, the quality assurance project plan and guidance docu- 
ments prepared by the United States Environmental Protection Agency (USEPA) for the validation of 
organic and inorganic analytical data (USEPA 1990a and 1990b) as specified by  NEESA document 
20.2-047B. 

Samples that did not  meet the acceptance limit criteria were qualified wi th a flag; single letter 
abbreviations that indicate a problem with the data. Data qualifiers used- b y  the validators when 
amending the data include the following. 

U - Undetected. The analyte was not detected above the contract required quantitation 
limit (CRQL). The "U" designator also is used to  qualify common laboratory contam- 
inants. The "U" designator is applied to  an environmental sample when the common 
laboratory contaminant is detected in an environmental sample at a concentration 
less than 5 times (1 0 times for common laboratory contaminants) the value of the 
concentration detected in any corresponding field OC blank, method blank or 
preparation blanks. 

J - Estimated. The analyte was present, but the reported value may not  be accurate or 
precise. The "J" designator is used to  qualify an analyte that was present at a 
concentration between the CRQL and method detection limit (MDL) or the data 
"failed" some of the analytical validation criteria but not sufficient to  reject the data 
and when combined with the U designator the quantitation limit is estimated. 

R - Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level D data package with the analytical functional guideline criteria. The "R" 
designator indicates a significant variance in acceptable laboratory performance. 
Either re-analysis or re-sampling and analysis would be necessary to  determine the 
presence or absence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA 
document 20-.2-047B, the data were evaluated by Heartland using the PARCCs criteria included in 
the Data Quality Objectives (DQOs) of the Work Plan for Navy Installation Restoration Program Plan, 
NAS Jacksonville, Florida. The following sections present a brief description of PARCCs criteria. 



Precision. Precision is a measure of the agreement or repeatability of a set of replicate results 
obtained from duplicate laboratory analyses of samples collected from the same locationldepth 

'" 

interval. Precision was c a l c u l a ~ d  from laboratory analytical data and cannot be measured directly 
Precision is expressed as the Relative Percent Difference (RPD) between analytical values for t w o  
samples divided by  the average of their analytical values. Precision is calculated using the 
expression: 

RPD = (Dl -D2) 1 (%(Dl + D2)) x 100  

D l  and D2 are the reported values for the duplicate sample pair. Precision was evaluated using 
field duplicate samples and laboratory split samples (for example, MSIMSD samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 2 0  
Percent for the groundwater matrix. Precision for MSIMSDIMD samples was assessed by using the 
target analyte specific RPD criteria for the spiked compounds and the sample duplicates. 

Accuracv. Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measuved. Accuracy can be calculated from the analytical data 
and was not measured directly. Accuracy is used to  identify the bias in a given measurement 
system (i.e, laboratory conditions, sample matrix, and sampling conditions). Accuracy is assessed 
by reviewing the Percent Recovery (%R) between the true value of the spike analyte and the actual 
analytical value. Accuracy is calculated using the equation: 

%R = ((A-B)/C) x 100  
A - - Measured concentration of the spiked analyte. 
B - - Measured concentration of the spiked compound in the unspiked 

sample. 
C - - True concentration of the spiked analyte. 

For the volatile analysis, each of the samples was spiked with a surrogate compound. This 
approach provides a measure of the matrix effects on the analytical accuracy. 

Representativeness. Representativeness is a qualitative measure of the degree t o  which sample 
data accurately and precisely represent a characteristic environmental condition. Representativen- 
ess is a subjective parameter and is used to  evaluate the efficacy of the sampling plan design. 
Representativeness was evaluated using the field and laboratory QC blank sample results. QC blank 
samples are equipment rinseate blanks, field blanks, trip blanks, laboratory method blanks for 
organic analysis and laboratory preparation blanks for inorganic analysis. Positive detection of 
target analytes in the QC blank samples identify contaminants that possibly were introduced t o  the 
associated environmental sample during sample collection, transport or laboratory analysis. 
Representativeness is also assessed utilizing extraction (where applicable), and analytical holding 
times requirements set forth in the methodologies and/or the functional guidelines. 

Com~arabilitv. Comparability is qualitative measure designed t o  express the confidence with which 
one data set may be compared to  another. Factors that affect comparability are: sample collection 
and handling techniques, sample matrix type, and analytical method. Comparability is limited by the 
other PARCC parameters because only when precision and accuracy are known can data sets be 
compared wi th confidence. 



Comwleteness. Completeness is defined as the percentage of measurements that are judged to  be 
valid compared t o  the total num&er of measurements made. Valid usable data are values that were 
not qualified as rejected (R qualifier) during data validation. A goal of 96 percent usable data was 
established in the Work Plan for NAS Jacksonville RIIFS for OU-I .  Completeness equals the total 
number of analytes for each matrix minus the total number of rejected analytes divided by the total 
number of analytes multiplied by 100. 



2.0 PRECISION 

The'following section describes-;he evaluation of precision for volatile organic compounds. 
Duplicate samples are evaluated for precision only when contaminants are detected in both the 
environmental sample and the sample's duplicate. A ND in the RPD column of the precision table 
indicates that a RPD calculation was not required because one (1) concentration was non-detect 
and the other concentration was less than the compound CRQL. Environmental samples and their 
respective duplicates may not exhibit positive results for all compounds found at or near the 
contract required quantitation limit (CRQL) or practical quantitation limit (PQL) because of low levels 
of contamination found at a site. Duplicates with Relative Percent Differences (RPDs) within control 
limits indicate adequate sampling practices and/or good analytical precision. Duplicates with RPDs 
outside the control limits may result from inappropriate sampling procedures, matrix interferences, 
or non-homogeneity of the sample matrix. In addition, poor precision can be attributed to 
deviationb) from the analytical methodology or to poor reproducibility of target analyte 
concentrations at or near the required quantitation limits (CROLs). The acceptance criteria for 
evaluating precision of field duplicate analytical results is a RPD of twenty percent (20%) for the 
water matrix and a RPD of thirty-five percent (35%) for the soil matrix. 

Field duplicates were submitted for validation for the volatile fraction. The percentage of duplicate 
samples collected for this project was equal to  or above ten percent for the water and soil matrices 
for the volatile fraction. 

The following Sections summarize the evaluation of analytical precision for the cone penetrometer 
water samples and the soil boring samples for the following analytical group: 

G U M S  volatile organic compounds (GUMS VOCs); 

Duplicate precision was assessed using both environmental sample and associated duplicates and 
matrix spike (MS) and matrix spike duplicates (MSDs). 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Table 2-1 and Table 2-2. Tabulation of the results assessing precision based on the reproducibility 
between spike samplelspike duplicatelmatrix duplicate sample pairs are presented in Table 2-3 and 
2-4. 

In addition, to  assess whether instrument calibration for volatile method resulted in non-compliant 
duplicate precision, tables were made of calibrations for each sample delivery group ( S D G )  which 
exhibited non-compliant calibrations. These are included in Appendix A. 

2.1 Cone Penetrometer Water Matrix 

The assessment of cone penetrometer water matrix environmental samples and associated 
duplicates for precision is provided in Table 2-1. 

The volatile analysis of the field duplicate pair of sample U1 CW09302 exhibited non-compliant RPDs 
for seven (7) of the eight (8) compounds requiring RPD calculation (Table 2-1 ) .  The non-compliant 
compounds were vinyl chloride, acetone, 1 , I  -dichloroethane, 1.2-dichloroethene (total), 1,2- 
dichloroethane, trichloroethene, and benzene. The compound I ,  I -dichloroethane was detected at 
concentrations below the CRQL in both the original sample and the field duplicate sample. The non- 
compliance for I, 1 -dichloroethane is attributed to the low concentrations detected. The non- 
compliance for the compounds vinyl chloride and 1,2-dichloroethene (total) was slight (21 % for 

a both), and may be attributed to laboratory inconsistencies. The compound trichloroethene was 



TABLE 2 - 1 
GC/MS VOLATILE ORGANIC COMPOUNDS 

CONE PENETROMETER WATER SAMPLE AND DUPLICATE PRECISION 

NAS JACKSONVILLE RI/FS FOR OU-1 

SAMPLE ID 
Uf CW09302 

MATRIX 
WATER 7 

DUP 
CONC 

SAMPLE 
CONC. 

NO. ASSC. 
SAMPLES 

I ,I-DICHLOROETHANE 
I ,2-DICHLOROETHENE (TOTAL) 

I ,2-DICHLOROETHANE 

TOTAL SAMPLES 7 

MAX 
RPD COMPOUND 

VINYL CHLORIDE 
ACETONE 

CARBON DlSULFlDE 
I , I  -DICHLOROETHENE 

- 

TRlCHLOROETHENE 
BENZENE 

ETHYLBENZENE 

DUPLICATES 

4 
260 
11 

%WITHIN 
RPD OUT RPD LIMIT 

91 
50 
7 
21 

1100 
58 

4 

9 

210 
21 

74 
19 
0 

23 

20% 
20% 
20% 

840 
94 
0 

20% 

20% 

20% 

20% 

20% 

20% 
20% 



TABLE 2 - 2 
GCIMS VOLATILE ORGANIC COMPOUNDS 
SOIL SAMPLE AND DUPLICATE PRECISION 
NAS JACKSONVILLE RI/FS FOR OU-I 

TOTAL SAMPLES 2 

I 

% OF 

DUPLICATES % WITH IN 

SDG 

U1115 

MATRIX 

WATER 
SAMPLE tD 
U l  SB09901 

NO. ASSC. 

SAMPLES 

2 

COMPOUND 

METHYLENE CHLORIDE 

SAMPLE 

CONC. 

16 

DUP 
CONC 

20 

MAX 
RPD 

35% 

RPD 

22% 



TABLE 2 - 3 
GC/MS VOLATILE ORGANICS COMPOUNDS 
CONE PENETROMETER WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RI/FS FOR OU-1 

1 MS = MATRIX SPIKE SAMPLE UlCWOQ301 ISDG U1115 I 

RPD = RELATIVE PERCENT DIFFERENCE 

~HLOROBENZENE U~IL 1 110 1 118 1 7 
DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

VOA COMPOUNDS 

1 ,I-DICHLOROETHENE 

TRICHLOROETHENE 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

117 1 127 1 8 

Ug/L ( 105 ( * I23 ( *I 6 

I MS = MATRIX SPIKE SAMPLE UlCW09302 ~ S D G  U1115 

BENZENE u~r/L 1 101 1 118 1 *I 6 

RPD = RELATIVE PERCENT DIFFERENCE 

VOA COMPOUNDS 
1 -1-DICHLOROETHENE 1 ua/L 95 1 76 1 *22 

~CHLOROBENZENE U ~ / L  1 112 1 117 1 4 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

TRICHLOROETHENE 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

ug/L 1 *-622 1 *-999 1 *47 

COMPOUND 1 ADVISORY LIMITS 

BENZENE UQ/L 1 77 1 *24 1 * lo5  



TABLE 2 - 4 
GC/MS VOLATILE ORGANICS COMPOUNDS 

SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NAS JACKSONVILLE RIIFS FOR OU-1 

I M S  = MATRIX SPIKE SAMPLE UISB09901 ~ S D G  U1115 1 

RPD = RELATIVE PERCENT DIFFERENCE 

VOA COMPOUNDS 
1.1 -DICHLOROETHENE ua/L 1 111 1 114 1 

BENZENE 
TOLUENE 

CORRESPONDING SDG'S AND ASSOCIATED SAMPLES 

1 CHLOROBENZENE 

U l l l 5  

U1 SB09901, U1 SB09901 DUP 

- *, - 

ug/L 
ua/L 
Ug/L 1 1 0 6 1  96 1 10 

COMPOUND 1 ADVISORY LIMITS 

DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

- ~ 

105 
104 

- - 

102 
104 

3 
0 



reported from a dilution analysis in the original sample because the undiluted analysis concentration 
w.as above the linear range. The-concentration reported in the field duplicate sample was from the 
undiluted analysis and it was qualified as estimated, J, because the concentration was above the 
linear range. The compound was not reported from the diluted analysis in the field duplicate 
because of poor precision between the undiluted and the diluted sample results. The non- 
compliance for trichloroethene was slight (27%),  and may be attributed t o  laboratory 
inconsistencies. The compounds acetone, 1,2-dichloroethane, andabenzene exhibited non-compliant 
RPDs which may be attributed to  field inconsistencies. According to  the laboratory, one of the field 
duplicate pair VOA vials was received wi th headspace, the water was o f  varying colors, and various 
amounts of muddy soil was present in the vials. Assessment of the calibrations associated wi th the 
analysis of the field duplicate pair indicate that all criteria was met for the non-compliant compound 
(Appendix A, Table A - I  ). 

The volatile analysis of the MSIMSD pair of sample U1 CW09301 exhibited t w o  (2 )  spike 
compaunds wi th non-compliant RPDs. The non-compliant compounds were trichloroethene and 
benzene. The RPD values were affected by  the higher percent recovery (%Rl  in the MSD sample 
than in the M S  sample. However, based on the assessment of additional OC criteria, the data did 
not require qualification. 

The volatile analysis of the MSIMSD pair of sample U1 CW09302 exhibited three (31 spike 
compounds wi th non-compliant RPDs. The non-compliant compounds were 1,  I -dichloroethene, 
trichloroethene, and benzene. The RPD values for 1 , l  -dichloroethene and benzene were affected by 
the higher percent recovery ( % R )  in the MS sample than in the MSD sample. However, based on 
the assessment of additional QC criteria, the data for these compounds did not  require qualification. 
The compound trichloroethene exhibited negative percent recoveries (%R) in both the M S  and the 
MSD, wi th the higher negative value in the MSD. These negative recoveries affected the precision 
result. Positive values reported for trichloroethene in associated samples were qualified as 
estimated, J, due to  the poor precision and negative recoveries noted. 

Based on the assessment of the cone penetrometer matrix for precision, the analytical data was 
acceptable for the SDG, wi th the noted potenrial for bias in the trichloroethene results in the field 
duplicate sample U1 CW09302DUP, and samples U1 CW09302, U1 CW09302DL, U1 CW09302DDL. 

2.2 Soil Borinq Matrix 

The assessment of the soil boring matrix environmental samples and associated duplicates for 
precision is provided in Table 2-2. 

The volatile analysis of the field duplicate pair of sa .-ole U1 SB09901 exhibited an acceptable RPD 
for the only compound detected, methylene chloride Table 2-2). The soil boring MSIMSD pair 
exh~bited acceptable prec~sion between all spike compounds (Table 2-4). 



3.0 ACCURACY 

  he assessment of accuracy is evaluated by comparison of the percent recoveries (%R) computed 
from the known concentration of analyte spikes and their recovered concentration versus the 
analytical method acceptance criteria. Spike recoveries provide an indication of bias, where the 
reported data may either overestimate or underestimate the actual concentration of detected 
compounds and/or the detection limits. Recoveries outside acceptable criteria may be caused by 
factors such as matrix interference, poor analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the water and soil boring 
matrices for the following analytical groups: 

GCIMS volatile organic compounds (GUMS VOCs); 

Accuracy was assessed using MS and MSD samples for the volatiles analyses, as well as surrogate 
compound recoveries. The results of the evaluation of accuracy for the MSIMSD samples are 
provided in Table 2-3 and Table 2-4. The results of the evaluation of accuracy for the surrogates in 
the samples are provided in Table 3-1 and 3-2. 

3.1 Water Matrix 

The volatile MSIMSD pair of sample ~ 1 ~ ~ 0 9 3 0 1  exhibited one (1 ) compound, trichloroethene, 
which was recovered above the QC limit in the MSD (Table 2-3). However, based on the 
assessment of additional QC criteria the non-compliant recovery did not result in qualification of the 
data. 

The volatile MS/MSD pair of sample U1 CW09302 exhibited one (1 )  compound, trichloroethene, 
which war recovered a t  a negative value in both the MS and the MSD (Table 2-31 Positive results 
for the compound trichloroethene were qualified as estimated, J, in associated samples. The 
compound benzene was recovered below the QC limit in the MSD sample. However, based on the 
assessment of additional QC criteria the non-compliant recovery did not result in qualification of the 
data. 

The surrogate compound recoveries for the volatiles fraction (Table 3-1) were within QC limits in all 
samples. 

Based on an overall assessment of MSIMSD and surrogate sample accuracy evaluation criteria, the 
water matrix analytical data was acceptable for each SDG, wi th the noted potential for bias in 
positive trichloroethene results. 

3.2 Soil Borinq Matrix 

The volatile MSIMSD pair of sample U1 SB09901 exhibited acceptable recoveries for all spike 
compounds (Table 2-4). 

The surrogate compound recoveries for the volatiles fraction (Table 3-2) were within QC limits in all 
samples. 

Based on an overall assessment of MSIMSD and surrogate sample accuracy evaluation criteria, the 
soil matrix analytical data was acceptable for each SDG. 



TABLE 3.1 
SURROGATE % RECOVERIES 

GC/MS VOLATILE WATER SAMPLES 

NAS JACKSONVILLE OU-1 

SDG 
U1115 

SMCl = TOLUENE-DB QC LIMITS 88% - 110% 

SMC2 = BROMOFLUOROBENZENE QC LIMITS 86% - 1 15% 

SMC3 = 1,2-DICHLOROETHANE-D4 QC LIMITS 76% - 114% 

U1 CW09301 MSD 

U1 CW09302MS 

U1 CW09302MSD 

SAMPLE ID 

U1 CW00009FB 

U1 CW00062TB 

1 03 

1 00 

99 

SMCl 1 SMC2 

99 1 102 

101 I 101 

1 03 

100 

101 

SMC3 

1 06 

1 03 

- 

TOTAL OUT 

0 

0 

106 

107 

108 

0 

0 

0 



TABLE 3.2 
SURROGATE % RECOVERIES 
GC/MS VOLATILE SOIL SAMPLES 
NAS JACKSONVILLE OU-I 

. - 

SDG SAMPLE ID SMC1 SMC2 SMC3 TOTAL OUT 
U1115 UlSB09301 99 102 1 06 0 

U1 St309901 MS 1 02 102 104 0 
U1 SB09901 MSD 93 102 1 06 0 

SMC1 = TOLUENE-D8 
SMC2 = BROMOFLUOROBENZENE 
SMC3 = 1,2-DICHLOROETHANE-D4 

QC LIMITS 84% - 138% 
QC LIMITS 59% - 11 3% 
QC LIMITS 70% - - I  21 % 

I # SAMPLES I % REC 1 %REG 1 %  TOTAL 
IN OUT IN 

5 15 0 100.0% 



4.0 REPRESENTATIVENESS 
.. .. -- 

~epresentativeness of the environmental sample analytical data was assessed using trip blanks, field 
blanks, equipment rinseate blanks, laboratory method blanks, and extraction and analytical holding 
times. The environmental samples and associated blanks were analyzed for the following target 
analyte groups: 

G U M S  volatile organic compounds (GUMS VOCs); 

The assessment of representativeness is summarized in tabular form for each type of blank, trip 
blank results are summarized in Table 4-1, field blank results are summarized in Table 4-2, 
equipment rinseate blank results are summarized in Table 4-3, and method blank results are 
summarized in Tables 4-4. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical 
data during data validation by  Heartland. The corrective action consisted of amending the 
laboratory reported results for organic and inorganic target analytes by  the criteria. The following 
describes the Validation Qualifier code in the blank summary tables. 

Orsanic Tarqet Analvtes 

CRQL Validation Qualifier. If a sample result for the blank contaminant was less 
than the CRQL and less than 5 times (1 0 times for common laboratory contarni- 
nants) the blank value, the sample result was rejected and amended as estimated 
non-detected at the CRQL for the target compound. 

rn U Validation Qualifier. If a sample result for the blank contaminant was greater than 
the sample CRQL and less than 5 times (1 0 times for common laboratory contami- 
nants) the blank value, the sample result for the blank contaminant was amended as 
non detect at the concentration reported in the sample results. 

No Action (NA). If a sample result for the blank contaminant was greater than the 
CRQL and 5 times (1 0 times for common laboratory contaminants) the blank value, 
the result was not amended. 

4.1 T r i ~  Blanks 

Trip blanks contained organic free deionized water from the laboratory and consisted of sample 
bottles which were similar t o  the environmental sample containers. The trip blanks were prepared 
and packaged at the laboratory prior t o  the sampling event and traveled wi th the sample bottles to  
the site. The trip blank bottles were not opened at the site or anytime prior t o  laboratory analysis. 

The one (1 volatile organic compound which was detected in one (1 of the trip blank samples is 
listed below:. 

G U M S  Volatiles (Table 4-1 ) 

acetone 

The acetone is a common laboratory contaminant, and its presence may be attributed to  laboratory 
and/or field contamination. Some of the field sample analytical results required qualification due t o  

0 



TABLE 4 - 1 
GC/MS VOLATILE$ DETECTED IN TRIP BLANKS 
NAS JACKSONVILLE RI/FS FOR OU-1 

UlSB09901. UlSB09901 DUP, UlSB09901 MS, 



TABLE 4 - 2 
GClMS VOLATILES DETECTED IN EQUIPMENT RINSEATE BLANKS 
NAS JACKSONVILLE RIIFS FOR OU-1 



TABLE 4 - 3 
GCIMS VOLATILES DETECTED IN FIELD BLANKS 
NAS JACKSONVILLE RI/FS FOR OU-1 

U1 CWOD301 MS, U1 CW09301 MSD. 

U1 CW09302 U1 CWO9302DUP, U1 CW09302MS, 
01 UlCWO9501 



TABLE 4 - 4 
GCIMS VOLATILES DETECTED IN METHOD BLANKS 
NAS JACKSONVILLE RllFS FOR OU-1 



acetone trip blank contamination. Based on the assessment of the trip blanks for representativ- 
en"ess, the analytical data was acceptable for each SDG. 

4.2 Equ i~ment  Rinseate Blanks 

The equipment rinseate blank was collected by rinsing a piece of sampling equipment wi th organic 
free deionized water. A sample of this water was collected and placed in  sample containers similar 
t o  those used for the environmental samples. Volatile organic compounds were not detected in the 
rinseate blank samples (Table 4-2). Based on assessment of equipment rinseate blanks for 
representativeness, the analytical data was acceptable for each SDG. 

4.3 Field Blanks 

The field blank is a sample of deionized water used during equipment decontamination. The field 
blank was opened t o  ambient field conditions. Volatile compounds were not  detected in the field 
blank samples (Table 4-3). Based on assessment of field blanks for representativeness, the 
analytical data was acceptable for each SDG. 

4.4 Method Blanks 

The method blanks are samples of deionized water that were prepared by  the laboratory at the time 
of analysis. Method blanks undergo the same analytical process as the corresponding 
environmental samples and associated field blanks. The purpose of the method blank is t o  assess 
the potential for target analytes to  "contaminate" the sample during analysis. 

The one (1 volatile organic compound which was detected in one (1) of the method blanks is listed 
below:. 

G U M S  Volatiles (Table 4-4) 

acetone 

The acetone is a common laboratory contaminant, and its presence may be attributed to  laboratory 
contamination. Some of the field sample analytical results required qualification due to  acetone 
method blank contamination. Based on the assessment of the method blanks for representativ- 
eness, the analytical data was acceptable for each SDG. 

4.5 Holdinq Times 

Holding times requirements are utilized in an effort t o  minimize the degradation or concenrration of 
constituents in a particular matrix over time. The stability of the constituents is determined to  the 
best extent and then a reasonable time limit is imposed under which the samples must be extracted 
or prepared and then analyzed. The holding times regulations assume that the samples have been 
properly preserved according to  the guidelines, either at the laboratory or in the field. Analytical 
results from samples wi th holding time violations are qualified as estimated, JIUJ, or rejected, R, 
due t o  the potential for compromising the integrity of the samples, and based on the extent of the 
holding time violation. All holding times requirements were met. 



5.0 COMPARABILITY 

comparability is a qualitative mG&.ure designed to  express the confidence wi th which one data set 
may be compared to  another. The analytical samples were collected and transported t o  the 
chemical analytical laboratory in accordance with standard procedures and were analyzed in 
conformance with acceptable USEPA procedures (Refer to  Table 5-1 below). The analytical data 
are reported in standard units (micrograms per liter, micrograms per kilogram, etc.). 

The methods used to  collect the environmental samples and the methods used to  analyze the 
samples should assure comparability of the analytical data. 

TABLE 5-1 
USEPA Procedures (CLP Methodology) . 

U.S. EPA Method Description 

CLP SOW OLM01.8 CLP TCL Volatile Organics without TICS 



6.0 COMPLETENESS 
-- 

Completeness is the quantitative measure of the amount of data obtained from a measurement 
process compared wi th the amount expected to  be obtained under the conditions of measurement. 
The completeness goal for laboratory analysis for this project was 96 percent useable data. 
Unusable analytical data are those results reported by the laboratory but rejected during the data 
validation process. A summary of the completeness goal for NAS Jacksonville RIIFS for OU-1 is 
provided in Table 6-1. For more detailed completeness goal tables, please refer t o  Appendix C. 

TABLE 6-1 
COMPLETION GOAL ( >  96%) 

VOA 100.0 100.0 100.0 

OVERALL 

100.0 

MATRIX KEY 
QC = QC Samples 
CW = Cone Penerrometer Water Samples 
SB = Soil Boring Samples 

The analytical data met the 96 percent completeness goal for the SDG. The narrative following 
describes any extenuating factors involved in the data resolution. 

Volatiles Dilutions Two  (2 )  samples, U1 CW09302 and U1 CW09302DUP were analyzed at a dilution 
factor. The dilutions were required for the accurate quantitation of a target compound which was 
detected at concentrations above the linear range of the instrument in the undiluted analysis. The @ compound trichloroethene, which, in the undiluted analysis of sample U1 CWOWO2, was reported 
with an E flag, was rejected and replaced with the D flagged results from the dilution analysis. 
All compounds in the dilution of U1 CW09302DUP were rejected because of poor precision in the 
dilution analysis, when compared wi th the original analysis. Therefore, the trichloroethene result for 
sample U1 CW09302 was qualified as estimated, J, because the concentration was above the linear 
range. These rejections do not constitute true rejections since viable results were obtained from the 
dilution analyses. Therefore, the "rejections" were not  counted in the rejection tables and did not 
affect the completeness results. 

Volatiles Calibrations Some sample data points were qualified for continuing calibration 
deficiencies. All results qualified for calibration % RSD and % D deficiencies (JIUJ) are considered 
to  be useable. For the compounds in the volatile analysis that did not meet calibration criteria, all 
positive results are qualified as estimated (J) (%Ds >25%) and all non detect results are qualified 
as estimated (UJ) (> 50% D <go%) due to  calibration deficiencies. 



7.0 PARCC SUMMARY 

_. '- . 

The purpose of evaluating the quality of the analytical data using the PARCC criteria was to  address 
the qualification of the data in regards to  evaluation of the magnitude and characteristics 
of hazardous substances at NAS Jacksonville RIIFS for OU-1 . Overall, the chemical analytical data 
are acceptable and exceeded the completion goal of 96 percent for all analytical fractions. Tables 
7-1 through 7-3 provides a tabulation of the assessment of PARCC criteria for each SDG for cone 
penetrometer samples, soil boring samples, and qualitV control samples, respectively. 

7.1 Cone Penetrometer Samples 

No sample data points were rejected. The completion goal was met. 

7.2 Soil Borinq Sam~les  

No sample data points were rejected. The completion goal was met. 

7.3 Quality Control Samples 

No sample data points were rejected. The completion goal was met. 



TABLE 7-1 
PARCC CRITERIA SUMMARY 
CONE PENETROMETER SAMPLES 
NAS JACKSONVILLE RI/FS FOR OU-I 

! COMPLETENESS 

ACCEPTABLE 

COMPARABILITY 

ACCEPTABLE 

REPRESENT- 
ATIVENESS 

ACCEPTABLE 

ACCURACY 

ACCEPTABLE 

SDGs 

U1115 

PRECISION 

ACCEPTABLE 



TABLE 7-2 
PARCC CRITERIA SUMMARY 
SOIL BORING SAMPLES 
NAS JACKSONVILLE RI/FS FOR OU-1 

SDGs 

U1115  

PRECISION 

ACCEPTABLE 

ACCURACY 

ACCEPTABLE 

REPRESENT- 
ATtVENESS 

ACCEPTABLE 

COMPARABI LlTY 

ACCEPTABLE 

COMPLETENESS 

ACCEPTABLE 

f 



TABLE 7-3 
PARCC CRITERIA SUMMARY 
QC SAMPLES 
NAS JACKSONVILLE RI/FS FOR OU-I 

1 COMPLETENESS 

ACCEPTABLE 

COMPARABILITY 

ACCEPTABLE 

REPRESENT- 
ATIVENESS 

ACCEPTABLE 

PREC1SION 

ACCEPTABLE 

' ACCURACY 

ACCEPTABLE 
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CALIBRATION SUMMARY 



TABLE A - 1 
INITIAL AND CONTINUING CALIBRATION 
VOLATILE ORGANIC COMPOUNDS 
NAS JACKSONVILLE RllFS FOR OU-1 

ACETONE 30.0 -66.2 -41 .O 

CCAL. = CONTlNUlNG CALIBRATION = %D 

DATE 
INSTRUMENT ID 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG U1115 
ICALI: NONE 

CCALI : UlCW00063TB, U l  CW00099EB, U1 CW00101 EB, U1 CWO9601, U1 CW09701, 

U1 CW09801 

CCAL2: U1 SBO9301, U1 SBOggOl, U1 SBO99Ol MS, U1 SBOWOI MSD, U1 SBO99Ol DUP 

ICALl 
0321 94 

FIN2 

CCALl 
0421 94 

FIN2 

C C A E  
042294 

FIN2 



APPENDIX B 

REJECTED DATA SUMMARY 



TABLE B - 1 
GC/MS VOLATlLfS - REJECTED DATA 
NAS JACKSONVILLE RI/FS FOR OU-1 

# OF COMPOUNDS I 
REJECTED PER MATRIX 

QC CW SB 

MATRIX KEY 

9 GRAND TOTAL 1 

QC = QC SAMPLES 
CW = CONE PENETROMETER SAMPLES 

SB = SOIL BORING SAMPLES 

* 33 TARGET COMPOUNDS PER SAMPLE 

7 

OVERALL I COMPLETENESS 1 .................. ....................... ....................... ................. ...................... 2 :.: ..:.:.; . 
m_ ....._. 0 0 0 



APPENDIX P-4 

BACKGROUND STATISTICAL EVALUATION 



OF FIELD SAMPLE AND BACKGROUND POPULATIONS 

One of the steps in data analysis was 
the determination of a background for 
comparison purposes. Initially, for 
each media (ground water, surface 
water, surface soils, subsurface 
soils, and sediments), a group of 
sample locations had been identified 

.- as probably representing background 

conditions. These locations were 
sampled and analyzed. The results of 
these analyses were then examined to 
determine if they represented 
consistent populations which would 
define background conditions. 

This examination was performed by 
identifying points in need of closer 
scrutiny through the use of a non- 
p a r a m e t r i c  o u t s i d e  v a l u e  
identification method described in 
Understanding Robust and Exploratory 
Data Analysis, D. C. Hoaglin, F. 1) Mosteller, and J . W. Tukey, John Wiley 
and Sons, Inc. 1983.  This method is 
based on the definition of a "fourth 
spread" which is the numerical 
difference between the lower fourth 
and upper fourth. (For all practical 
purposes, the lower fourth and upper 
fourth correspond to the twenty-fifth 
and seventy-fifth percentiles which 
are the values that are greater than 

31 
(OUTS l DE VALUES) 

29 

- UPPER FOURTH + 1 . 5 * F S  

1 J 1 :: 
13 - UPPER FOURTH 

12 

10 

9 

8 - MEDIAN 

B 
7 

6 - 5 - LOWER FOURTH 

3 

2 

1 

- LOWER FOURTH - 1 . 5 " F S  

or equal to twenty-five percent of the values and greater than or equal to 
seventy-five percent of the values, respectively.) By using the distance between 
fourths as an indicator to the "natural spread" of the values, extreme values at 
either end of the distribution have no effect on the measurement of the spread 
of the population around its central value. 

According to Hoaglin et al., any value that lies more than 1.5 times the fourth 
spread above the upper fourth value or 1.5 times the fourth spread below the 
lower fourth is considered an "outside value" deserving further consideration 
(See fig 1). These values are not true statistical outliers, but are distributed 
far enough from the sample's central value to be questioned. 

Samples were grouped by sample media and sample type (investigation sample or 
background sample). For this analysis, values that are qualified as being below 

e detection limit (BDL) are ranked according to the detection limit value. Outside 
values were then identified for each sample rnedia/sample type combination. 



Analytical value that were rejected by the laboratory were excluded from the 
procedure, but all other, non-rejected values were included. Duplicate samples 

-. 
and're-analyses were incruded as separate and distinct entities. 

Background: 

Outside values locations counts - GROUND WATER - Background 

location 
JXMW00601 
JXMW00701 
JXMW00801 
JXMW00901 
JxMWOlOOl 
JXMWOllOl 
JXMW03501 
JXMW03601 
JXMW03701 
JXMW03801 
JXMW03901 
JXMW04001 
JXMW04101 
JXMW04201 
JXMW04301 
JXMW04401 
JXMW04501 
JXMW04501DUP 
JXMW04601 
JXMW04701. 
JXMW04801 
JXMW04901 
JXMW05001 
JXMW05101 
JXMkT05201 
JXMW05301 
JXMW05401 
JXMW05401DUP 
JXMW05501 
JXMW05601. 
JXMW05601DUP 
JXMW05701 
JXMW05901 
JXMW06001 
JXMW06201 
JXMW06301 
JXMW06401 
JXMW06501 
JXMW06601 
JXMW06801 
JXMW06901 
JXMW06901DUP 
JXMW07001 
JXMW07101 

low values 
0.0000 
1.0000 
5.0000 
l4.OOOO 
2.0000 
2.0000 
1.0000 
1.0000 
1.0000 
2.0000 
0.0000 
1.0000 
1.0000 
0.0000 
1.0000 
1.0000 
1.0000 
1.0000 
0.0000 
0.0000 
0.0000 
1.0000 
1.0000 
0.0000 
1.0000 
0.0000 
0.0000 
0.0000 
1.0000 
1.0000 
0.0000 
0.0000 
0.0000 
0.0000 
12.0000 
0.0000 
1.0000 
0.0000 
0.0000 
4.0000 
1.0000 
2.0000 
l3.OOOO 
11.0000 

high values 
1.0000 
2.0000 
0.0000 
1.0000 
1.0000 
4.0000 
32.0000 
1.0000 
1.0000 
1.0000 
l4.OOOO 
2.0000 
l3.OOOO 
4.0000 
3.0000 
2.0000 
l9.OOOO 
l7.OOOO 
1.0000 
1.0000 
1.0000 
11.0000 
0.0000 

3O.OOOO 
4.0000 
6.0000 
9.0000 
4.0000 
4.0000 
3.0000 
2.0000 
l9.OOOO 
2.0000 
l6.OOOO 
1.0000 
10.0000 
1.0000 

l5.OOOO 
5.0000 
2.0000 
2.0000 
0.0000 
2.0000 
1.0000 



. .- Outside values locations counts - SURFACE WATER - background 
location low values high values 
JXSWO5801 7.0000 21.0000 
JXSWO5901 1.0000 7.0000 
JXSWO6 101 3.0000 1.0000 

Outside values locations counts - SEDIMENTS - Background 

location 
JXSD05801 
JXSD05901 
JXSD06001 
JXSD06101 

low values high values 
2.0000 2.0000 
6.0000 6.0000 
0.0000 2.0000 
0.0000 45.0000 

Outside values locations counts - SOILS - Background 

location 
DWS1303601 
DWSB03601DUP 
DWSB03602 
JXSB03801 
JXSB03802 
JXSB04001 
JXSB04201 
JXSB04202 
JXSB04601 
JXSB04602 
JXSB05001 
JXSB05001DUP 
JXSB05002 
JXSB05601 
JXSB05701 
JXSB06401 
JXSB06402 
JXSB06403 
JXS1306501 
JXSB06801 

low values 
0.0000 
8.0000 
2.0000 
3.0000 
7.0000 
0.0000 
4.0000 
0.0000 
2.0000 
0.0000 
5.0000 
3.0000 
5.0000 
11.0000 
2.0000 
1.0000 
0.0000 
2.0000 
2 * 0000 
1.0000 
1.0000 
9.0000 
6.0000 

high values 
29.0000 
3O.OOOO 
11.0000 
92.0000 
0.0000 
1.0000 
0.0000 
1.0000 
25.0000 
5.0000 
29.0000 
28.0000 
0.0000 
1.0000 
3.0000 
0.0000 
1.0000 
2.0000 
3.0000 
1.0000 
1.0000 
4.0000 
7.0000 



Field Samples 

Outside values locations counts - AIR SAMPLES 

location 
UlAROO101 
UlAROOlOlDWP 
UlAK00102 
UlAR00102DUP 
UlAROO103 
UlAROO201 
UlARO0401 
UlAROO402 
WlAR00403 
WlAROO404 

low values 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

high values 
4.0000 
2.0000 
2.0000 
1.0000 
1.0000 
2.0000 
1.0000 
5.0000 
2.0000 
4.0000 

Outside values locations counts - GROUND WATER - Samples 

location 
DSMW- 004 
'DSMW-018 
DSMW-018-DL 
DSMW-025 
DSMW- 12 
DSMW-12SOL 
DSMW- 14 
DSMW-14SOL 
DSMW- 15 
DSMW-15SOL 
DSMW-19 
DSMW-2 
DSMW- 22 
DSMW- 28 
DSMW- 28SOL 
DSMW- 31 
DSMW-31SOL 
DSMW- 34 
DSMW- 6 
HMW- 001 
W- 004 
HMW-005SOL 
JXCW00401 
JXCWOO801 
JXCWO1402 
JXCWO1702 
JXCW01702DWP 
JXCWOl801 
JXCWO1802 
JXCW02003 

low values 
0.0000 
0.0000 
0.0000 
0.0000 
1.0000 
0.0000 
1.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
1.0000 
0.0000 
0.0000 
0.0000 
0.0000 
1.0000 
1.0000 
2.0000 
2.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

high values 
1.0000 
3.0000 
l3.OOOO 
2.0000 
9.0000 
1.0000 
3.0000 
1.0000 
1.0000 
1.0000 
32.0000 
1.0000 
3.0000 
4.0000 
1.0000 
4O.OOOO 
2.0000 
l6.OOOO 
0.0000 
1.0000 
0.0000 
1.0000 
1.0000 
1.0000 
1.0000 
2.0000 
1.0000 
2.0000 
3.0000 
1.0000 



JXCWO2403 
JXCW02403RP 
JXCW02503 
JXCWO2601 
JXCWO2602 
JXCWO 2 7 0 2 
JXCWO2802 
JXCW03302 
JXCW03303 

. .- JXCW03402 
JXCW04402 
JXCW05101 
JXCWO5302 
JXCW05402 
JXCWO5603 
JXCWO5703 
JXCW05802 
JXCWO6202 
JXCWO6801 
JXCWO6901 
JXCWO7401 
JXCWO7701 
JXCWO7801 
JXCW07801DUP @ JXCW08201 
JXCWO8301 
JXCWO8501 
JXCWO9001 
JXCW09001DL 
JXMW06101 
JXMW06701 
JXMW07901 
RP-002 
RP-002SOL 
RPOOl 
RP003 
RP003SOL 
RP004 
SSMW-003 
SSMW-003SOL 
ssm-017 
SSMW-024 
SSMW-1 
SSMW-10 
SSMW- 10SOL. 
ssm- 11 
SSMW- 11SOL 
SSMM-16 



SSMW- 23 
SSMM-26 

-. SSMW-27 
SSMW-27SOL 
SSMW- 30 
SSMW- 3 0 ~ 0 ~  
SSMW-32 
SSMW-32SOL 
SSMW-33 
SSMW-33SOL 
SSMW-5 
SSMW-5SOL 
SSMW- 7 
SW002 
SW003 
SW005 
SW006 
SW008 
SW009 
SWOll 
SW012 
SW013 
SW014 
SW015 
SW016 
SW017 
SW018 
SW019 
sw020 
sw021 
SW022 
SW023 
SW025 
SW026 
SW027 
SW028 
SW029 
SW030 
SW031 
SW032 
SW033 
SWRPOOl 
SWRPOO3 
SWRPOO4 
TANKER - 1 
UlCWO9301 
UlCWO9302 
UlCW09302DDL 
UlCW09302DL 
UlCW09302DUP 
u1cwo9401 
u1cwo9501 
UlCWO9601 
u1cwo9701 





6.0000 
3.0000 
3.0000 
1.0000 
2.0000 
4.0000 
2. OOOQ 
12.0000 
2.0000 
22.0000 
3.0000 
1.0000 
10.0000 
8.0000 
1.0000 
1.0000 
12.0000 
1.0000 
11.0000 
20.0000 
1.0000 
1.0000 
1.0000 
1.0000 
5.0000 

Outside values locations counts - SURFACE WATER - Samples 

location 
JXSWO3401 
JXSW03501 
JXSWO3601 
JXSW03601DUP 
JXSWO3701 
JXSWO3801 
JXSWO4001 
JXSWO4101 
JXSWO4201 
JXSW04301DUP 
JXSWO4501 
JXSWO4601 
JXSWO4701 
JXSWO5001 
JXSWO5101 
JXSWO5102 
JXSW05102DUP 
JXSWO5401 
JXSWO5401DUP 
JXSWOSSOl 
JXSWO5601 
JXSWOS602 
JXSWO5701 
JXSW06301 

low values 
1.0000 
1.0000 
0.0000 
3.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
1.0000 
0.0000 
2.0000 
8.0000 
12.0000 
6.0000 
1.0000 
0.0000 
3.0000 
1.0000 

l3.OOOO 
1.0000 
l3.OOOO 

high values 
5.0000 
12.0000 
8.0000 
6.0000 
6.0000 
2.0000 
3.0000 
2.0000 
3.0000 
1.0000 
11.0000 
6.0000 
10.0000 
5.0000 
22.0000 
9.0000 
4.0000 
3.0000 
4.0000 
6.0000 
22.0000 
4.0000 
3.0000 
2.0000 



Outside values locations counts - SEDIMENTS - Samples 

locat ion - l o w  values high values 
12.0000 
2.0000 
4.0000 
1.0000 
1.0000 
87.0000 
3.0000 
1.0000 
5.0000 

122.0000 
l23.0000 
2.0000 
3.0000 
34.0000 
3O.OOOO 
3l.OOOO 
48.0000 
9.0000 
1.0000 
1.0000 
l4.OOOO 
6.0000 
3.0000 
2.0000 
10.0000 
6.0000 
1.0000 
2.0000 
11.0000 
l3.OOOO 
2.0000 
1.0000 
4.0000 
4.0000 
3.0000 
1.0000 
2.0000 
1.0000 
1.0000 
27.0000 
1.0000 
1.0000 
7.0000 
3.0000 
1.0000 
l5.OOOO 
3.0000 
2.0000 
1.0000 
1.0000 
2.0000 



Outside values locations counts - SOILS - Samples 

location 
JXD06501DUP 
RP040 
RP068 
RP068-R 
SLOl 
SL013 2-4 
SL014 0-3 
SL02 
SL020 0-3 
SL021 
SL022 2-4 
SL024 0-3 
SL024 2-4 
SL025 0-3 
SL02A 
SL03 
SL032 0-3 
SL032 2-4 
SL034 9-11 

' SL035 9-11 
SL039 10-12 
SL04 
SL040 
SL040 9-11 
SL040A 
SL041 3-4 
SL043 5-7 
SL044 7-9 
SL044 7-9DL 
SL047 3-5 
SL047 3-5DL 
SL048 0-3 
SL048 1-2 
SL05 
SL050 2-4 
SL052 1-2 
SL053 4-6 
SL056 
SL057 
SL057-R 
SL058 
SL059 
SL059 R 
~ ~ 0 6 0 -  
SL061 
SL061 R 
~ ~ 0 6 2 -  
SL065 0-3 

low values 
1.0000 
0.0000 
2.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
1.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
1.0000 
1.0000 
1.0000 
0.0000 
0.0000 
1.0000 
0.0000 
2.0000 
0.0000 
1.0000 
0.0000 
1.0000 
0.0000 
0.0000 
0.0000 
0.0000 
2.0000 
0.0000 
2.0000 
3.0000 
3.0000 
0.0000 
3.0000 
3.0000 
0.0000 
2.0000 
2.0000 
0.0000 
2.0000 
0.0000 

high values 
0.0000 

l3l.OOOO 
l3.OOOO 
1.0000 
83.0000 
26.0000 
27.0000 
lO4.OOOO 
2.0000 
12.0000 
95.0000 
27.0000 
1.0000 
2.0000 
1.0000 
99.0000 
25.0000 
29.0000 
10.0000 
8.0000 
35.0000 
97.0000 
ll8.OOOO 
42.0000 
2.0000 
l4.OOOO 
25.0000 
l34.0000 
98.0000 
64.0000 
35.0000 
27.OOOO 
26.0000 
98.0000 
1.0000 
7.0000 
0.0000 
2.0000 
7.0000 
1.0000 
1.0000 
2.0000 
1.0000 
1.0000 
3.0000 
1.0000 
2.0000 
1.0000 



SL066 0-3 
SL066 2-4 
SZ067 0-3 

-- 

SL068 
SL068-R 
SL069 0-3 
SL07 
SL070 
SL071 0-3 
SL072 0-3 
SL072 5-7 
SL073 
SL073 0-3 
SL073 4-6 
SL074 
SL076 0-3 
SL077 0-3 
SL077 4-5 
SL079 4-6 
SL081 0-3 
SL081 3-5 
SL082 0-3 
SL082 3-5 
SL082 3-5DL 
SE083 0-3 
SL083 5-7 
SL084 0-3 
SL086 0-3 
SL087 0-3 
SL088 0-3 
SL089 0-3 
SE089 0-3RE 
SL090 0-3 
SL092 0-3 
SL093 0-3 
SL095 0-3 
SL096 0-3 
SL096 2-4 
SL097 1-3 
SL097 1-3A 
SL097 7-9 
SL098 7-9 
SE099 5-7 
SLlOO 4-6 
SLlOl 
SLlOl 0-3 
SL102 
SL102 0-3 
SL120 0-3 
SL13B 
SL14B 
SL17A 
SL17B 
SL18A 





SL46A 
SL46B 
SL47A 
SL47B 
SL48B 
S U 9 A  
SL49B 
SL5013 
SL5 1B 
SL52A 
SL52B 
SL53B 
SLRPOOl 
SLRPOOl 9-11 
SLRPOO3 2-4 
SLRPOOS 1-2 
SLRP008 0-3 
SLRPOlO 0-3 
SLRP013 0-3 
UlSB08801 
UlSB09001 
UlSB09301 

The resulting outside values were then examined by a group of professionals to 
determine if there were any know factors that could explain their anomalous 
behavior. The general guideline followed was that samples would be retained 
unless a consensus opinion determined there was a valid reason to exclude it 
(such as site contamination discovered after sampling, recently discovered 
detrimental site history, or nearness to newly discovered contaminated sites). 

The following background sample locations were excluded after the above described 
examination : 

0 Ground water 
JXMW03501 

Soils 



JXSB03801 - all parameters 

-. ' 1  . DWSB3601 - - - exclude inorganics only 
DWSB3601DUP - exclude inorganics only 
JXSB05001 - exclude inorganics only 
JXSB05001DUP - exclude inorganics only 
JXSB08302 - exclude inorganics only 

Sediments 
JXSD06101 

Surface Waters 
JXSWO5801 

The final sampling locations included as background were: 

GROUND WATER 
JXMW03601 
JXMW03701 
JXMW03801 
JXMW03901 
JXMW04001 
JXMW04101 
JXMW04201 
JXMW04301 
JXMW04401 
JXMW04501 
JXMW04501DUP 
JXMW04601 
JXMW04701 
JXMW04801 
JXMW04901 
JXMW05001 
JXMW05101 
JXMW05201 
JXMW05301 
JXMW05401 
JXMW05401DUP 
JXMM05501 
JXMW05601 
JXMWO5601DUP 
JXMW0570'L 
JXMW05801 
JXMW05901 
JXMW06001 
JXMW06201 
JXMW06301 
JXMV06401 
JXMM06501 
JXMW06601 
JXMWO6801 
JXMW06901 
JXMW06901DUP 
JXMW07001 
JXMW07101 
JXMW07101DUP 



SUREACE SOILS 
J X S B 0 4 0 0 1  
J X S B 0 4 2 0 1  
J X S B 0 4 6 0 1  
J X S B 0 5 6 0 1  
J X S B 0 5 7 0 1  
J X S B 0 6 4 0 1  
J X S B 0 6 5 0 1  
J X S B 0 6 8 0 1  
JXSB06801DUP 
JXSB07401 
J X S B 0 8 3 0 1  

SUBSOILS 

SEDIMENTS 
JXSD05801  
JXSD05901 
J X S D 0 6 0 0 1  
J X S D 0 6 2 0 1  

SURFACE WATERS 
JXSWO5901 
JXSWO6001 
JXSWO6101 
JXSW06201 

After this examination of outside values in the proposed background groups, a 
similar examination was made for actual field samples for each media. This 
examination was designed to better understand the field samples and identify any 
spots of anomalous concentrations. No samples were rejected from this 
examination. 



Next, to gain a better understanding of underlying value distributions and 
-' systematic differences (sEh as varying detection limits) between the background 
and field samples, a comparison of populations from the investigation samples and 
background samples was performed for each media. 

Samples were grouped by sample media and sample type (investigation sample or 
background sample). Analytical value that were rejected by the laboratory were 
excluded from the procedure, but all other, non-rejected values were included. 
For this analysis, values that are qualified as being below detection limit (BDL) 
are ranked according to the detection limit value. Duplicate samples and Ke- 
analyses were included as separate and distinct entities. 

The population comparison was done using a Mann-Whitney U test procedure with an 
alpha of 0.95. The U test is a non-parametric analog of the Student's t test, in 
that it determines if two samples are likely to have been drawn from a single 
population (at some confidence level). However, the U test does not depend on the 
assumptions of the populations of the two samples being normally distributed and 
of equal variance that the t test imposes. These assumptions are often difficult 
to meet, especially in small environmental samples. The U test is 95% as 
efficient as the t test when these assumptions are strictly met, and much more 
efficient when these conditions are poorly met. 

For each media, results from each analytical parameter for field samples and 
background samples were analyzed. The first determination was whether or not the 
'two were likely derived from the same population. If this assumption was not 
rejected (with a 95% confidence level), then no further analysis was done for 
that analyte; there was no reason to believe there was any difference between the 
background and the field samples. If, on the other hand, this assumption was 
dismissed (they were not derived from the same population; they are different 
populations) then a determination of which sample group had a larger central 
value was made. This determination was based on the relative values of the 
median of each group. If more than fifty percent of both the background and 
field samples are BDL, then the test is essentially comparing detection limit 
populations. Cases of different detection limit populations are noted in the 
results below. Any analyte whose background median was larger than the field 
sample's median was dismissed as not being of further concern. Any analyte whose 
field sample median was larger than the background's median was considered to be 
potentially affected by site activities. 

Tn addition to the Mann-Whitney U-test, we also constructed box and whisker plots 
to better depict the relationships of various parameters between the background 
and the field samples for each parameter for each media. Eos the purpose of 
these plots, all values below detection limits (BDLs) are taken to be equal to 
this detection limit. 

Box and whisker plots are a simple, graphical summary of a parameter's values for 
a batch of data. They were first described by J.W. Tukey in his 1977 book 
Exploratory Data Analysis (Reading, Mass.:Addison-Wesley). 

In the following figures, each figure represents a parameter for a single medium. 
There are two box and whisker plots per figure, one for background values and 
another for actual site samples. 



To make a box and whisker plot, a set of data is sorted in ascending order. A few 
key values are determined from the sorted data set. Then these key values are 

-' plotted on a graph to foFi a figure called a box and whisker plot. 

A box and whisker plot consists of a 
central box, two "whiskers", one on each 
side of the box, and possibly some 
circles and/or stars beyond the ends of 
the whiskers (see fig. ? ) .  

The box is a graphical representation of 
the middle half of the values within a 

. .- set of data. One quarter of the data 
falls above the upper edge of the box 
(the upper hinge) while one quarter of 
the data falls below the lower edge (the 
lower hinge). A horizontal line within 
the box represents the "middle" data 
value (called the median) . Exactly one 
half of data falls above this line and 
one half falls below it. 

To understand the whiskers above and 
below the box, an understanding of some 
key terminology is required. Almost all 
data sets consist of a number of 
different values - -  not all have exactly 
the same value. This difference of 

Clns U u a r r e r  o f  Daru 

values is the inherent variability or 

One Ha I f  o f  D a r a  

O n e  Quar ter  o f  DaTa 

- 

standard B~~ and Whisker plot 

description of this spread is the difference in values of the upper and lower 
hinges (as described above). This difference is determined by subtracting the 
value for which exactly 25 percent of the data set is less from the value for 
which exactly 25 percent is greater. This value is called the "hinge spread". 

"spread" of the data set. This spread is 
unique for each data set. A good 

For most data sets, almost all values for the set will be less than the upper 
hinge value plus 1 . 5  times the hinge spread and greater than the lower hinge 
value minus 1.5 times the hinge spread. These are called the inner fences 
because they contain all of the well-behaved data points for a data set. The 
whiskers extending above and below the box mark all the points that fall outside 
the box but between the inner fences. 

For many reasons, data points may fall outside inner fences. These points are 
not necessarily "bad" points and may actually belong to the data set. However, 
they are suspicious. 

Points that fall outside the inner fences are further classified by the 
calculation of "outer fences". Outer fences are defined much as inner fences, 
except they are moved out to THREE times the hinge spread above and below the 
hinges. Points that fall outside the outer fences are prime suspects and deserve 
close scrutiny. 



In a box and whisker plot, points that fall outside the outer fences are 
designated individually with small circles, while points that fall between the 

-. inner and outer fence are-marked with stars. 

There is a modified box and whisker plot 
that conveys even more information, 
especially when comparisons of data sets 
are undertaken (see fig ? ? )  . These are 
"notched" box plots. Notched box plots 
were first described by McGill, Tukey, 
and Larsen (1978) in "Variations of box 
plots", The American Statistician, 32, 
12-16. 

The "notched area" represents the 
interval within which the median can be 
placed with a 95 percent confidence. 

within the notched area. (Notice that the confidence interval may extend past 
the hinge points, thereby giving a somewhat bizarre looking, but informative, 
figure. ) 

- 

These notched box pldts can be used to compare whether two or more data sets are 
different. This comparison is based on the assumption that two groups of data 
are not different if their medians are close enough together. The notched box 
plot graphically described what is "close enough" - -  it is the same "notched 
area" just described. By putting two (or more) notched box plots in the same 
picture, they can be compared. 

This means if the data set was repeatedly Notched Box and Whisker Plot 
re-collected, 95 percent of the time the 
median of each new data set would fall 

If two plots have NO overlap in their "notched areas" (as in this figure), then 
there is 95 percent confidence that they have different medians and actually 
represent different groups of data. However, if two figures have ANY overlap in 
their notched boxes, there is 95 percent confidence that they are NOT different 
groups of data. 

Results of the Mann-Whitney U tests (illustrated by notched box and whisker 
plots, where appropriate) follow. 

Sediments 

Parameters with different populations: 

Background higher 

(none) 

Field sample higher 
Aluminum 
Barium 
Chromium 
Magnes ium 
Total Petroleum Hydrocarbons 



Vanadium 

-. - . 
Unequal de tec t ion  r i m i t s  : 

Background higher 

Field sample higher 
Antimony 
Cadmium 
Cvanide 

. .- Potassium 
Selenium 
Silver 
Thallium 



- 

- 
Aluminum 

-1 b k 

GROUP 

1 bk 

GROUP 

L 

Barium 

1 bk 

GROUP 

1 bk 

GROUP 

L 

Magnesium 



GROUP 

L 

Total Petroleum Hydrocarbons Vanadium 



Surface Soils 
-. -. . 

Parameters with different populations: 

Background higher 

Actinium-228 
Lead- 212 
Radium- 228 
Thallium-208 

Field sample higher 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Iron 
Lead 
Magnes ium 
Manganese 
Nickel 
Thorium-234 
Vanadium 
Zinc 

Unequal detection limits: 

Background higher 
1,2-Dichloroethene (Total) 
Carbon Disulfide 
Ethylbenzene 
Methylene Chloride 
S tyrene 
Toluene 
Trichloroethene 
Xylene (Total) 

Field sample higher 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2'-0xy bis(1-Chloropropane) 
2,4-Dimethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
3,3'-Dichlorobenzidine 
4,4-DDD 
4,4-DDE 
4,4-DDT 
4,6-Dinitro-2-Methylphenol 
4-Methylphenol 



4-Nitrophenol 
Acenaphthene 
Acenaphthyle- 
Acetone 
A1 dr in 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Benzene 
Benzo(K)Fluoranthene 
Beryllium 
Butylbenzylphthalate 
Cobalt 
Copper 
Cyanide 
Dibenz(A,H)Anthracene 
Dibenzofuran 
Diethylphthalate 
Fluorene 
Heptachlor 
Heptachlor Epoxide 
Naphthalene 
~ h k n o l  
Potassium 
Thallium 
Alpha - BHC 
Alpha-Chlordane 
Gamma-Chlordane 



GROUP 

1 bk 

GROUP 

GROUP 

1 bk 

GROUP 



GROUP 

I 

Aluminum 

GROU? 

Arsenic 

GROUP 

Barium Cadmium 



GROUP 

I GROUP 

Iron 

GROUP 

Chromium 

GROUP 



Magnesium 

1 bk 

GROU? 

1 

GROU? 
L 

Nickel 

Manganese 

GROUP 



GROUP 

Zinc 

GROUP 



Subsurface Soils: 

Parameters with different populations: 

Background higher 
Radium-228 

Field sample higher 
Arsenic 
Calcium 
Chromium 

. Lead 
Manganese 
Nickel 
Zinc 

Unequal detection limits: 

Background higher 
l,l,l-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,l-Dichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
Benzene 
Bromodichloromethane 
Bromoform 
Carbon Disulfide 
Chlorobenz ene 
Chloroform 
Ethylbenzene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Xylene (Total) 
Cis-1,3-Dichloropropene 
Trans-1,3-Dichloropropene 

Field sample higher 
3,3'-Dichlorobenzidine 
4,4-DDD 
4,4-DDE 
4,4-DDT 
Aldrin 
Antimony 
Aroclor-1248 
Beryllium 
Cadmium 



Cobalt  
Copper -- 
Cyanide 
Endr in 
Hep tachlor 
Methoxychlor 
Phenol 
Thallium 
Alpha-Chlordane 
Bis(2-Ethylhexy1)Phthalate 
Gamma-Chlordane 



1 bk 

GROUP 

Arsenic 

5\53 I I 

C 

5 

.,n? i - 
-v V 

! 
i 

1 , SO3 - 

P * - 
- 

t - 

0 '  
1 ok 

GROUP 

Chromium Calcium 



GROUP 

ILi 

1 b k 

GROUP 

GROUP 

Manganese 

I 

GROUP 

Nickel Zinc 



Surface Water: 
. '. . 

Parameters with different populations 

Background higher 
Diss. Aluminum 
Diss. Zinc 

Field sample higher 
Arsenic 
Calcium 
Diss. Barium 
Diss. Calcium 
Diss. Magnesium 
Diss . Manganese 
Diss. Potassium 
Diss. Sodium 
Magnesium 
Manganese 
Potassium 
Sodium 

Unequal detection limits: 

Background higher 
1,1,2,2-Tetrachloroethane 
1,l-Dichloroethane 
4,4-DDE 
Aroclor-1260 
Benzene 
Chlorobenzene 
Diss. Chromium 
Ethylbenzene 
Toluene 

Field sample higher 

Antimony 
Cadmium 
Cyanide 
Diss . Arsenic 
Diss. Cadmium 
Diss . Mercury 
Diss. Selenium 
Mercury 
Nickel 
Selenium 
Thallium 



GROUP 

GROUP 

1 bk 

GROUP 

Diss. Zinc 

1 hk 

GROUP 

Arsenic Calcium 



1 bk 

GROUP 
L 

Diss. Barium 

GROUP 

1513000 I I 

100000 

.- 
- 

U 

B ! 590X - ..A 1 ! - 1 

0 1 I I 

2 1 
1 bk 

GROUP 

Diss. Calcium 

GROUP 

D i s s .  Magnesium Diss Manganese 



GROUP 

Diss. Sodium 

GROUP 

GROUP 

1 blc 

GROUP 

Magnesium Manganese 



GROUP 

Potassium 

bk 

GROUP 

L 

Sodium 



.. 
Ground Water : 

.. . 

Background higher 
Arsenic 
Diss. Aluminum 
Diss: Zinc 

Field sample higher 
Calcium 
Cobalt 
Diss. Calcium 
Diss. Magnesium 
Diss. Potassium 
Diss. Sodium 
Magne s ium 
Sodium 

Unequal detection limits: 

Background higher 
1,1,2-Trichloroethane 
1,l-Dichloroethane 
1,l-Dichloroethene 
1,2-~ichlorobenzene 
1,2-Dichloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Actinium-228 

. Benzene 
Bismuth-214 
Carbon Tetrachloride 
Diss. Beryllium 
Ethylbenzene 
Lead- 212 
Radium- 223 
Radium- 224  
Tetrachloroethene 
Thallium-208 
Thorium-231 
Thorium-234 
Toluene 
Trichloroethene 

Field sample higher 
Cyanide 
Diss. Cobalt 
Diss. Lead 
Diss. Mercury 
Diss. Selenium 
Diss. Thallium 
Mercury 
Selenium 



GROUP 

Arsenic Diss. Aluminum 

500 

400 

, 300 
C .- 
N 

G 

200 

100 

Calcium 

I I 
0 
0 

- - 

- 

- - 

* 
- 0 

0 T 
0 27 1 bk 

GROUP 

liss. Zinc 



1 bk 

GROUP 
L 

Cobalt 

1 bk 

GROUP 

GROUP 

I 

D i s s .  Calcium 

GROUP 

Diss. Magnesium Diss. Potassium 



1 bk 

GROUP 

Diss. Sodium 

1 ck 

GROUP 

Sodium 

GROUP 

Magnesium 



Background S o i l  Borings 

.. . , Chem-name i s  chemical name-_ 
Min.dl i s  minimum reported detect ion level  
Max.dl i s  maximum reported detect ion level  
M i n . 1 ~  i s  minimum level  reported 
Max.1~ i s  maximum level  reported 
ADL.Avg i s  above detect ion Level average value 
Median i s  median o f  a1 1 values above and below detect ion Level 
Num.Det/Tot.Sample i s  number of detects / t o t a l  number sampled 

Chem. name 
l , l , l -Tr ich loroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroerhane 
1,l-Dichloroethane 
1,l-Dichloroethene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene ( t o t a l  
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2'-oxybis(1-Chloropropa 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2 -N i t roan i l i ne  
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3 -N i t roan i l i ne  
&,&-ODD 
4,4-DDE 
4,4-DDT 
4,6-Dinitro-2-Methylpheno 
4-Bromophenyl-phenylether 
4-Chloro-3-Methylphenol 
4-Chloroani l ine 
4-Chlorophenyl-phenylethe 
4-Methyl-2-Pentanone 
4-Methylphenol 
4 -N i t roan i l i ne  
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Actinium-228 
A l d r i n  
A 1 umi num 
Anthracene 
Antimony 
Aroclor-1016 
Aroclor- 1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 

Max. l v  
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
\/A 
N/A 
N/ A 
N/ A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0.290 
1.700 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/ A 
N/A 
N/A 
N/A 

' N/A 
11 -000 

1.950 
N/A 

7620.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2.000 
20.900 

N/A 

Median Num.Det/Tot.Sample 
12.000 U 



Benzo(a)Anthracene 
Benzo(a)Pyrene 

-. Beaz~(b )  F Luoranthene 
Benzo(g,h,i)Perylene 
Benzo( k) F Luoranthene 
Bery l  l ium 
Bismuth-210 
Bismuth-214 
Bromodichloromethane 
Bromoform 
Bromomethane 
Buty lbenzy lphtha la te  
Cadmi um 
Calcium 
Carbatole 
Carbon D i s u l f i d e  
Carbon Tet rach lor ide 
Cesium-137 
Chlorobenzene 
Ch loroethane 
Chloroform 
Ch loromethane 
Chromium 
Chrysene 
Coba l t 
Copper 
Cyanide 
Di -n-Buty lphtha la te  
Di -n-Octy l  Phtha la te  
Dibenz(a,h)Anthracene 
Dibenzofuran 
Dibromochloromethane 
D i e l d r i n  
D ie thy lph tha la te  
Dimethylphthalate 
Endosulfan I 
Endosu l fan  I I 
Endosulfan s u l f a t e  
Endr i n 
Endr in  aldehyde 
Endr in  ketone 
Ethylbenzene 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)Pyrene 
I ron 
Isophorone 
Lead 
Lead-212 
Lead-214 
Magnesi urn 
Manganese 
Mercury 
Methoxychlor 
Methylene Chlor ide 
N-Nitroso-Di-n-Propylamin 
N-Nitrosodiphenylamine (1  
Naphthalene 
Nicke l  
Nitrobenzene 
Pentachlorophenol 
~henanthrene 

0 Phenol 
Potassium 
Potassium-40 
Pyrene 

390.000 
390.000 
390. OW- 
390.000 
390.000 

0.070 
0.380 
0.324 

12.000 
12.000 
12.000 

390.000 
0.750 

N /A 
390.000 

12.000 
12.000 
0.022 

12.000 
12.000 
12.000 
12.000 
2.500 

390.000 
0.740 
0.270 
0.120 

390.000 
39O.OOO 
390.000 
390.000 

12.000 
3.900 

390.000 
390.000 

2.000 
3.900 
3.900 
3.900 
3.900 
3.900 

12.000 
390.000 
390.000 

2.000 
2.000 

390.000 
39O.OOO 
390.000 
390.000 
390.000 

N/A 
390.000 

N/ A 
N/A 
N/ A 

7.200 
N/A 

0.060 
20.000 
12.000 

390.000 
390.000 
390.000 

2.100 
390.000 
950.000 
390.000 
20.000 

lo5 .OOO 
0.713 

390.000 



Radium-223 
Radium-224 
Radium-228 
Selenium 
Si lver 
Sodium 
Styrene 
Tetrachloroethene 
Thallium 
Thallium-208 
Thorium-231 
Thorium-232 
Thorium-234 
Toluene 
Toxaphene 
Trichloroethene 
Uranium-234 
Uranium-238 
Vanad i um 
Vinyl Chloride 
Xylene ( t o t a l )  
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Ch1oroethoxy)Methan 
bis(2-Ch loroethyl )Ether 
bis(2-Ethylhexy1)Phthalat 
cis-1,3-Dichloropropene 
del ta-BHC 
gamna-BHC (Lindane) 
gamna-Chlordane 
trans-1,3-Dichloropropene 



Background Surface S o i l s  

.- . Chem-name i s  chemical name-_ 
Min.dl i s  minimum repor ted de tec t i on  l eve l  
Max.dl i s  maximum repor ted de tec t i on  l eve l  
Min-Lv i s  minimum leve l  repor ted 
M a x . 1 ~  i s  maximum Level repor ted 
ADL-Avg i s  above de tec t i on  Level average value 

- Median i s  median o f  a l l  values above and below de tec t i on  l eve l  
Num.Det/Tot.Sample i s  number o f  detec ts  / t o t a l  number sampled 

Chem-name 
l , l , l - f r i c h l o r o e t h a n e  
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1.1-Dichloroethane 
1, l -Dichloroethene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
l ,2-Dichloroethane 
1,2-Dichloroethene ( t o t a l  
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,21-oxybis(l-Chloropropa 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-DTnitrophenol 
2 ,4-Din i t ro to luene 
2 ,6-Din i t ro to luene 
2-Butanone 
2-Chloronaohthalene 

2 -~e th ; l~hkno l  
2 - N i t r o a n i l i n e  
2-Nitrophenol 
3,31-Dichlorobent idine 
3 - N i t r o a n i l i n e  
4,4-ODD 
4,4-DDE 
4,4-DDT 
4,6-Dinitro-2-Methylpheno 
4-Bromophenyl-phenylether 
4-Chloro-3-Methylphenol 
4 -Ch lo roan i l i ne  
4-Chlorophenyl-phenylethe 
4-Methyl-2-Pentanone 
4-Methylphenol 
4 -N i t roan i  l i n e  
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Actinium-228 
A l d r i n  
Aluminum 
Anthracene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 

 rocl lor-1260 
Arsenic 
Barium 
Benzene 

Max. Lv 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/ A 
N/A 
N/A 
N /A 
N/A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/ A 
N/A 
N/A 
N/A 
N/A 
N /A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 

160.000 
15.000 
18.000 

N/A 
N /A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 

11.000 
1.460 

N/A 
1710.000 

37.000 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

26.000 
0.600 

12.700 
N/A 

Median Num.Det/Tot.Sample 



Benzo(a)Anthracene 
Benzo(a)Pyrene 

_. Benzo[b)Fluoranthene 
Benzo(g, h, i IPerylene 
Benzo(k)FLuoranthene 
Beryl  1 ium 
Bismuth-210 
Bismuth-214 
Bromodichloromethane 
Bromoform 
Bromornethane 
Butylbenzylphthalate 
Cadmi urn 
Calcium 
Carbatole 
Carbon D i s u l f i d e  
Carbon Tetrachlor ide 
Cesium-137 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromerhane 
Chromium 
Chrysene 
cobs1 t 
Copper 
Cyanide 
Di-n-Butylphthalate 
Di-n-Octyl  Phthalate 
Dibenz(a,hlAnthracene 
Dibenzofuran 
Dibromochlorornethane 
D i e l d r i n  

.Diethylphthalate 
Dimethylphthalate 
Endosulfan I 
Endosu 1 fan I I 
Endosulfan s u l f a t e  
Endrin 
Endrin aldehyde 
Endrin ketone 
Ethylbenzene 
Fluoranthene 
F Luorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)Pyrene 
I ron 
I sophorone 
Lead 
Lead-212 
Lead-214 
Magnes i um 
Manganese 
Mercury 
Methoxychlor 
Methylene Chlor ide 
N-Nitroso-Di-n-Propylarnin 
N-Nitrosodiphenylamine (1 
Naphthalene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassium 
Potassium-40 
Pyrene 



0 
Radi urn-223 
Radi um-224 

_. Radim-228 
Selenium 
Si lver  
Sodim 
Styrene 
Tetrachloroethene 
That lium 
Thallium-208 
Thorium231 
Thorium-232 
Thorium-234 
To 1 uene 
Toxaphene 
Trichloroethene 

. .-  Uranium-234 
Uranium-238 
Vanadi um 
Vinyl Chloride 
Xylene ( t o t a l )  
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Ch1oroethoxy)Methan 
bis(2-Chloroethy1)Ether 
bis(2-Ethylhexy1)Phthalat 
cis-1,3-Dichloropropene 
delta-BHC 
gamna-BHC (Lindane) 
gamna-Chlordane 
trans-1,3-Dichloropropene 



Background Sediments 

.. . . Chem.name i s  chemical name-_ 
Min.dl i s  minimum repor ted de tec t i on  Level 
Max.dl i s  maximum repor ted de tec t i on  Level 
M i n . 1 ~  i s  minimum l e v e l  repor ted 
Max .1~  i s  maximum l e v e l  repor ted 
ADL.Avg i s  above d e t e c t i o n  l e v e l  average value 
Median i s  median of  a l l  values above and below de tec t i on  Level 
Num.Det/Tot.Sample i s  number o f  detec ts  / t o t a l  number sampled 

Chem. name 
l , l , l -T r i ch lo roe thane  
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1, l -Dichloroethane 
1, l -Dichloroethene 
1,2,4-Trichlorobenzene 
1,2-Uichlorobentene 
1,2-Dichloroethane 
1,2-Dichloroerhene ( t o t a l  
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,21-oxybis~l-Chloropropa 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dini t rophenol 
2 ,4-Din i t ro to luene 
2 ,6-Din i t ro to luene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
Z-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2 - N i t r o a n i l i n e  
2-Nitrophenol 
3,3 '-Dichlorobenzidine 
3 - N i t r o a n i l i n e  
4,4-DDD 
4,4-DDE 
4,4-DOT 
4,6-Dinitro-2-Merhylpheno 
4-Bromophenyl-phenylether 
4-Chloro-3-Methylphenol 
4 -Ch lo roan i l i ne  
4-Chlorophenyl-phenylethe 
4-Methyl-2-Pentanone 
4-Methylphenol 
4 - N i t r o a n i l i n e  
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Actinium-228 
A l d r i n  
A 1 umi num 
Anthracene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 

Max. l v  
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
#/A 
N/A 
N/A 

8.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

51 .OOO 
170.000 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 
N/A 
N/A 
N/A 

' N/A 
35.000 

0.887 
N/A 

1220.000 
84.000 
4.600 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0.970 
9.600 

N/A 

ADL-Avg Median Num.Det/Tot.Sample 



Benzo(g,h,i)Perylene 
Benzo(k)FLuoranthene 
Bery l l ium 
Bismuth-212 
Bismuth-214 
Bromodichlorornethane 
Bromof orm 
Bromomethane 
Butylbenzylphthalate 
Cadmium 
Calcium 
Carbazole 
Carbon D i s u l f i d e  

. .- Carbon Tetrachlor ide 
Cesium-134 
Cesium-137 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Coba l t 
Copper 
Cyanide 
Di-n-Butylphthalate 
Di-n-Octyl  Phthalate 
Dibenz(a,h)Anthracene 
Dibenzofuran 
i3ibromochloromethane 
D i e l d r i n  
Diethy lphthalate 
Dimethylphthalate 
Endosulfan I 
Endosulfan I 1  
Endosulfan s u l f a t e  
Endrin 
Endrin aldehyde 
Endrin ketone 
Ethylbenzene 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)Pyrene 
1 ron 
Isophorone 
Lead 
Lead-212 
Lead-214 
Magnesi urn 
Manganese 
Mercury 
Methoxychlor 
Methylene Chlor ide 
N-Nitroso-Di-n-Propylamin 
N-Nitrosodiphenylamine (1 
Naphthalene 
Nickel 
Nitrobenzene 
Pentachlorophenol 

a ~henanthrenk 
Phenol 
Potassium 



Proactinium-231 
Pyrene 

_. Selenium 
Si lver  
Sodi urn 
Styrene 
Tetrachloroethene 
Thallium 
Thallium-208 
Thori urn-227 
Thorium-228 
Thorium-234 
To 1 uene 
Total Petroleum Hydrocarb 
Toxaphene 
Trichloroethene 
Uranium-235 
Vanadium 
Vinyl Chloride 
Xylene ( t o t a l )  
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Ch1oroethoxy)Methan 
bis(2-Chloroethy1)Ether 
bis(2-Ethylhexy1)Phthalat 
cis-1,3-Dichloropropene 
delta-BHC 
gamna-BHC (Lindane) 
gamna-Ch lordane 
trans-1,3-Dichloropropene 



Background Ground Uater 

-. ,- . Chem.name i s  chemical name. 
Min.dl i s  minimum r e ~ o r t e d  de tec t i on  Level 
Max.dl i s  maximum rebor ted de tec t i on  Level 
M i n - l v  i s  minimum Level repor ted 
M a x . 1 ~  i s  maximum Level repor ted 
ADL.Avg i s  above de tec t i on  Level average value 

- Median i s  median o f  a l l  values above and below de tec t i on  Level 
Num.Det/Tot.SampLe i s  number o f  detec ts  / t o t a l  n&r sampled 

Chem.name . 

l , l , l -T r i ch lo roe thane  
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 

.- 
1, l -Dichloroethane 
1, l -Dichloroethene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene ( t o t a l  
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobentene 
2,2'-oxybis(1-Chloropropa 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dini t rophenol 
2 ,4-Din i t ro to luene 
2 ,6-Din i t ro to luene 
2-Butanone 
2-Chloronaohthalene 

2-Methylphenol 
2 -N i t roan i  l i n e  
2-Nitrophenol 
3,31-Dichlorobenzidine 
3 - N i t r o a n i l i n e  
4,4-DDD 
4,4-ODE 
4,4-DOT 
4,6-Dinitro-2-Methylpheno 
4-Brornophenyl-phenylether 
4-Chloro-3-Methylphenol 
4 -Ch lo roan i l i ne  
4-Chlorophenyl-phenylethe 
4-Methyl-2-Pentanone 
4-Methylphenol 
4 - N i t r o a n i l i n e  
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Actinium-228 
A l d r i n  
Alumi num 
Anthracene 
An t i  rnony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 

a Aroclor-1260 
Arsenic 
Barium 
Benzene 

Min. Lv 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0. 006 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/ A 
NjA 
N/A 
N/A 

21 .BOO 
N /A 

Max. Lv 
N/A 
N /A 
N/A 
N /A 
N /A 
N/A 
N/A 
\/A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0.006 
N /A 
N/A 
N/A 
N/ A 
N /A 
N/A 
N/ A 
N/A 
N/A 
N/ A 
N/A 
N/A 
N/A 

46.800 

ADL .Avg 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N /A 
N/A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/ A 
N/A 
N/A 
N/A 
N /A 
N/A 
N /A 
N/A 
N/A 
N/A 

0.006 
N/A 
N/A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 

30 -667 
N/A 

88265.271 
N/A 

21.867 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 
N /A 

6.803 
359 -363 

N/A 

Median Nun.Det/Tot.Sample 



Benzo(a)Anthracene 
Benzo(a)Pyrene 

.. Benzo(b)FLuoranthene 
Benzo(g, h, i )Perylene 
Benzo(klF1uoranthene 
Bery l l ium 
Bismuth-214 
Brornodichloromethane 
Bromof orm 
Brornomethane 
Butylbenzylphthalate 
Cadmium 
Calcium 
Carbazole 
Carbon D i s u l f i d e  
Carbon Tetrachlor ide 
Cesium-137 
Chlorobenzene 
Ch loroethane 
Chloroform 
Chlorornethane 
Chromium 
Chrysene 
Coba 1 t 
Copper 
Cyanide 
Di -n-Buty lphthalate 
Di-n-Octyl  Phthalate 
Dibenz(a,h)Anthracene 
Dibenzofuran 
Dibromochloromethane 
D i e l d r i n  
Diethy lphthalate 
Dimethylphthalate 
Diss. Aluminum 
Oiss. Antimony 
Diss. Arsenic 
Diss. Barium 
Diss. Bery l l ium 
Diss. Cadmium 
Diss. Calcium 
Diss. Chromium 
Diss. Cobalt 
Diss. Copper 
Diss. I r o n  
Diss. Lead 
Diss. Magnesium 
Diss. Manganese 
Diss. Mercury 
Diss. N i cke l  
Diss. Potassium 
Diss. Selenium 
Diss. S i l v e r  
Diss. Sodium 
Diss. Thal l ium 
Diss. Vanadium 
Diss. Zinc 
Endosulfan I 
Endosulfan I 1  
Endosulfan s u l f a t e  
Endrin 
Endrin aldehyde 
Endr i n  ketone 
Ethylbenzene 
Fluoranthene 
F luorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 



Indeno(l,2,3-cd)Pyrene 
I r o n  

.. Isophorone 
Lead 
Lead-212 
Lead-214 
Magnes i urn 
Manganese 
Mercury 
Methoxych l o r  
Methylene Chlor ide 
N-Nitroso-Di-n-Propylarnin 
N-Nitrosodiphenylarnine (1 
Naphthalene 
Nickel 
Nitrobenzene . .. Pentachlorophenol 
Phenanthrene 
Phenol 
Potassium 
Potassium-40 
Pyrene 
Radium-223 
Radium-224 
Selenium 
S i  l ve r  
Sodium 
Styrene 
Tetrachloroethene 
Thal l ium 
Thallium-208 
Thorium-231 
Thorium-234 
Toluene 
Toxaphene 
Trichloroethene 
Vanadi urn 
V iny l  Chlor ide 
Xylene ( t o t a l )  
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Ch 1oroethoxy)Methan 
bis(2-Chloroethy1)Ether 
bis(2-Ethylhexyl IPhthalat 
cis-1,3-Dichloropropene 
delta-BHC 
gamna-BHC (Lindane) 
gamna-Ch lordane 
trans-1,3-Dichloropropene 







Indeno(l,2,3-cd)Pyrene 
I r o n  

-- I sophorone 
Lead 
Lead-212 
Lead-214 
Magnes i um 
Manganese 
Mercury 
Methoxychlor 
Methylene Ch lo r i de  
N-Nitroso-Di-n-Propylamin 
N-Nitrosodiphenylamine (1  
Naphthalene 
N icke l  
Ni t robenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassium 
Potassium-40 
Pyrene 
Radium-223 
Radium-224 
Selenium 
S i l v e r  
Sodium 
Styrene 
Tetrachloroethene 
Tha l l i um 
Thal l ium-208 
Thorium-231 
Thorium-234 
Toluene 
To ta l  Petroleum Hydrocarb 
Toxaphene 
Tr ich loroethene 
Vanadium 
V i n y l  Ch lo r i de  
Xylene ( t o t a l )  
Z inc  
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Ch1oroethoxy)Methan 
bis (2-Ch1oroethy l )Ether  
bis(2-Ethylhexy1)Phthalat 
cis-1,3-Dichloropropene 
delta-BHC 
gamna-BHC (Lindane) 
gamna-Chlordane 
trans-1,3-Dichloropropene 



F i e l d  Samples Ground Water 
. Chem.name i s  chemical name-- 

Min.dl i s  minimum repor ted de tec t i on  l e v e l  
Max.dl i s  maximum repor ted de tec t i on  l eve l  
M i n . 1 ~  i s  minimum Level repor ted 
M a x . 1 ~  i s  maximum Level repor ted 
ADL.Avg i s  above de tec t i on  Level average value 

- Median i s  median of a l l  values above and below de tec t i on  l e v e l  
Num.Det/Tot.Sample i s  number o f  detec ts  / t o t a l  number sampled 

Chem.name 
1,1,1,2-Tetrachloroethane 
l , l , l -T r i ch lo roe thane  
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane . .- 1, l -Dichloroethane 
1, l -Dichloroethene 
1 , l -D ich loroethy lene 
1,l-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichlpropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropa 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene ( t o t a l  
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
I,&-Dichlorobenzene 
2,21-oxybis(l-Chloropropa 
2,2-Dichloropropane 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dini t rophenol 
2 ,4-Din i t ro to luene 
2 ,6-Din i t ro to luene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Chlorotoluene 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2 - N i t r o a n i l i n e  
2-Nitrophenol 
3,3 '-Dichlorobenzidine 
3 - N i t r o a n i l i n e  
4,4-DDD 
4,4-DDE 
4,4-DDT 
4,6-Dinitro-2-Methylpheno 
4-Bromophenyl-phenylether 
4-Chloro-3-Methylphenol 
4 -Ch lo roan i l i ne  
4-Chlorophenyl-phenylethe 
4-Chlorotoluene 
4-Methyl-2-Pentanone 
4-Methylphenol 
4 -N i t roan i  l i n e  
4-Ni t rophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Actinium-228 

Min. l v  Max. l v  
N/A N/A 
N/A N/A 

180.000 180.000 
14.000 59.000 
1.000 23.000 
2.400 200.000 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

18.000 18.000 
N/A N/A 
N/A N/A 
N/A N /A 

2.300 21.000 
1.300 47.000 
2.000 1800.000 

N /A N/A 
N/A N/A 

5.000 5.000 
N/A N/A 

4.200 7.000 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

8.000 160.000 
N/A N/A 
N/A N/A 
N/A N/A 

4.000 100.000 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 
18.000 20.000 
4.000 31.000 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

0.068 0.068 
N/A N/A 
N/A N/A 
N/A N /A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N /A 

4.000 400.000 
27.000 52.000 

N/A N/A 
N/A N/A 

67.000 67.000 
N/A N/A 

4.000 12000.000 
22.600 22.600 

N/A N/A 

ADL .AVg 
N/A 

N/A 
180.000 
36.500 

7.626 
22.538 

N/A 
N/A 
N/A 
N/A 

18.000 
N/A 
N/A 
N /A 

9.100 
9.700 

244.926 
N /A 
N/A 

5.000 
N/ A 

5.600 
N/A 
N/A 
N/A 
N/A 
N/A 

59.000 
N/A 
N/A 
N/A 

22.250 
N/A 
N/A 
N/A 

N/A 
19.000 
21 -667 

N/A 
N/ A 
N/A 
N/A 

0.068 
N/A 
N/A 
N/A 
#/A 
N /A 
N/A 
N/A 
N/A 

152.000 
43 -750 

N/A 
N/A 

67.000 
N/A 

836.567 
22.600 

N/A 

Median Num.Det/Tot.Samnle 



A l k a l i n i t y  as CaC03 
A 1 umi num 

.. A m n i a - N  
Anthracene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
BOD, 5 Day 
Bar i  urn 
Benzene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
BenzoCb)Fluoranthene 
Benzo(g,h, i )Perylene 
Benzo(k)Fluoranthene 
Benzoic Ac id  
Benzyl Alcohol 
Be ry l l i um 
Bismuth-214 
Bromobentene 
Bromodi~hloromethane 
Bromoform 
Bromomethane 
Bury lbenzy lphtha la te  
Cadmi um 
Calcium 
Carbazole 

'Carbon D i s u l f i d e  
Carbon Te t rach lo r i de  
Ceslum-137 
Chemical Oxygen Demand 
Chlor ide 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Coba 1 t 
Color 
Copper 
Cyanide 
D i -n -Bu ty lph rha la te  
D i -n -Oc ty l  Phtha la te  
Dibenz(a,h)Anthracene 
Dibenzofuran 
Dibromochloromethane 
Dibromomethane 
Dichlorodi f luoromethane 
D i e l d r i n  
D ie thy lph tha la te  
Dirnethylphthalate 
Diss.  Aluminum 
Diss.  Antimony 
Diss. Arsenic 
Diss.  Barium 
Diss.  B e r y l l i u m  
Diss.  Cadmium 
Diss.  Calcium 
Diss.  Chromium 
Diss.  Cobalt  
Diss.  Copper 
Diss.  I r o n  
Diss.  Lead 
Diss.  Magnesium 



0 Diss. Manganese 
Diss. Mercury 

-- Diss.. Nickel 
Diss. Potassium 
Diss. Selenium 
Diss. Silver 
Diss. Sodium 
Diss. Thallium 
Diss. Vanadium 
Diss. Zinc 
Endosulfan I 
EndosulfanII ' 

Endosulfan sulfate 
Endrin 
Endrin aldehyde 

. .. Endrin ketone 
Ethyl Acetate 
Ethylbenzene 
Fluoranthene 
Fluorene 
Gross Alpha 
Gross Beta 
Hardness as CaC03 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)Pyrene 
Iron 
Isophorone 
Isopropylbenzene 
Lead 
Lead-212 
Lead-214 
Magnesi um 
Manganese 
Mercury 
Methoxychlor 
Methylene Chloride 
N-Nitroso-Di-n-Propylamin 
N-Nitrosodiphenylamine (1 
Naphthalene 
Nickel 
Nitrate/Nitrite-N 
Nitrobenzene 
Oil & Grease 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassium 
Potassium-40 
Pyrene 
Radium-223 
Radium-224 
Radium-226 
Radium-228 
Selenium 
Silver 
Sodi um 
Styrene 
Sulfate 
Sulfide 
Tert-Butylbenzene 
Tetrachloroethene 
Thallium 
Thallium-208 
Thorium-231 
Thorium-234 
Toluene 
Total Dissolved Solids 



T o t a l  K j e l d a h l  N i t r ogen  
T o t a l  Organic Carbon 

.. Total. Petroleum Hydrocarb 
T o t a l  Phosphate-P 
To ta l  Suspended So l i ds  
Toxaphene 
Tr ich loroethane 
Tr ich loroethene 
Tr ich loro f luorornethane 
Vanadi um 
V i n y l  Aceta te  
V i n y l  Ch lo r i de  
Xylene ( t o t a l )  
Z inc  
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Chloroethoxy)Methan 
bis (2-Chloroethy1)Ether  
bis(2-Ethylhexy1)Phthalat 
cis-1,2-Oichloroethene 
cis-1,3-Dichloropropene 
delta-BHC 
gana-BHC (Lindane) 
gamna-Chlordane 
m/p-Xy lene 
n -Bu ty l  Aceta te  
n-Butylbenzene 
n-Propylbenzene 
o-Xylene 
p-Cymene 
sec-Butylbenzene 
trans-1,2-Dichloroethene 
trans-l,3-Dichloropropene 



F i e l d  Samples Surface S o i l s  
. . Chem.name i s  chemical name-- 

Min.dl i s  minimum reworted de tec t i on  Level 
Max.dl i s  maximum repor ted de tec t i on  Level 
M i n . 1 ~  i s  minimum Level repor ted 
M a x . 1 ~  i s  maximum Level repor ted 
ADL.Avg i s  above de tec t i on  Level average value 
Median i s  median o f  a l l  values above and below de tec t i on  Level 
Nm.Det/Tot.Sample i s  number o f  detec ts  / t o t a l  number sampled 

Chem-name 
l , l , l -T r i ch lo roe thane  
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1, l -Dichloroethane 
1, l -Dichloroethene 
1,2,3,4,6,7,8-HpCDD 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,6,7,8-HxCOF 
1,2,3,7,8,9-HxCD0 
1,2,3,7,8,9-HxCDF 
1,2,3,7,8-PeCDD 
1,2,3,7,8-PeCDF 
1,2,4-Trichlorobenzene 
1,2-Dichlorobentene 
1.2-Dichloroethane 
1,2-Dichloroethene ( t o t a l  
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2'-oxybis(1-Chloropropa 
2,3,4,6,7,8-HxCDF 
2,3,4,7,8-PeCDF 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
2.4.5-Trichlorophenol 
2.4.6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dini t rophenol 
2 ,4-Din i t ro to luene 
2 ,6-Din i t ro to luene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2 - N i t r o a n i l i n e  
2-Nitrophenol 
3,3 '-Dichlorobenzidine 
3 - N i t r o a n i l i n e  
4,4-DDD 
4,4-ODE 
4,4-DOT 
4,6-Dinitro-2-Methylpheno 
4-Bromophenyl-phenylether 
4-Chloro-3-Methylphenol 
4 -Ch lo roan i l i ne  
4-Chlorophenyl-phenylethe 
4-Methyl-2-Pentanone 
4-Methylphenol 
4 - N i t r o a n i l i n e  
4-Nitrophenol 
Acenaphthene 
Acenaph t h y  l ene 

Min. Lv Max. Lv 
N/A N/A 
N/ A N/A 
N /A N/A 
N /A N/A 
N/A N /A 

0.740 2200.000 
250.000 1700.000 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

0.370 0.370 

Median Nm.Det/Tot.Sample 



Actinium-228 
A l d r i n  
Aluminum 
Anthracene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a1Anthracene 
Benzo(a1Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,i)Perylene 
Benzo( k) F luoranthene 
Benzoic Ac id  
Benzyl Alcohol 
Be ry l  l iurn 
Bismuth-212 
Bismuth-214 
Bromodichloromethane 
Bromof orm 
Bromomethane 
Buty lbenzy lphtha la te  
Cadmi um 
Calcium 
Carbazole 
Carbon D i s u l f i d e  
Carbon Te t rach lo r i de  
Cesium-134 
Cesium-137 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Cobalt 
Copper 
Cyanide 
D i -n -Bu ty lph tha la te  
D i -n -Oc ty l  Phtha la te  
Dibenz(a,h)Anthracene 
Dibenzofuran 
Dibromochlorornethane 
D i e l d r i n  
D ie thy lph tha la te  
Dimerhy lphtha la te  
Endosul f a n  I 
Endosulfan I 1  
Endosulfan s u l f a t e  
Endr i n 
Endr in  aldehyde 
Endr in  ketone 
E t h y l  Acetate 
E t h y l  benzene 
Fluoranthene 
Fluorene 
Gross Alpha 
Gross Beta 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
HpCDDs ( t o t a l )  





F i e l d  Samples S o i l  Borings 
_. . , Chem.name i s  chemical name- 

Min.dl i s  minimum reported de tec t i on  l eve l  
Max.dl i s  maximum repor ted de tec t i on  l eve l  
M i n . 1 ~  i s  minimum l e v e l  reported 
M a x . 1 ~  i s  maximum leve l  reported 
ADL.Avg i s  above de tec t i on  Level average value 
Median i s  median o f  a l l  values above and below de tec t i on  l eve l  
Num.Det/Tot.Sample i s  number o f  detects  / t o t a l  number sampled 

Chem. name 
l , l , l -T r i ch lo roe thane  
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1, l -Dichloroethane 
1, l -Dichloroethene 
1,2,3,4,6,7,8-HpCDD 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8,9-HxCDF 
1,2,3,7,8-PeCQD 
1,2,3,7,8-PeCDF 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene ( t o t a l  
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,21-oxybis(l-Chloropropa 
2,3,4,6,7,8-HxCDF 
2,3,4,7,8-PeCDF 
2,3,7,8-TCDD 
2,3,7,8-TZDF 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-DichlorophenoL 
2,4-Dimethylphenol 
2,4-Dini trophenol 
2 ,4-Din i t ro to luene 
2,6-Din i t ro to luene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2 - N i t r o a n i l i n e  
2-Nitrophenol 
3,31-Dichlorobenzidine 
3 - N i t r o a n i l i n e  
4,4-DDD 
4,4-DDE 
4,4-DDT 
4,6-Dinitro-2-Methylpheno 
4-Brornophenyl-phenylether 
4-Chloro-3-Methylphenol 
4-Chloroani l ine 
4-Chlorophenyl-phenylethe 
4-Methyl-2-Pentanone 
4-Methylphenol 
4 - N i t r o a n i l i n e  
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 

Min. Lv Max. l v  ADL-Avg 
1 .OOO 150.000 16.442 

11.000 1800.000 905.500 
11.000 11.000 11.000 

190.000 960.000 575 -000 
N/A N/A N/A 

580.000 2200.000 1264.000 
440.000 440.000 440.000 

N/A N/A N/A 
N/A N/A N/A 
N/A N /A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N /A 
N /A N/A N/A 
N/A N/A N/A 

20.000 25000.000 3709.429 
24.000 97000.000 8618.526 
54.000 54.000 54.000 

1.000 14000.000 2283.455 
11.000 11.000 11.000 
50.000 6400.000 1495.556 
24.000 7600.000 1226.923 

N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 

24.000 74000.000 5701.429 
N/A N/A N/A 
N/A N/A N/A 
N/ A N/ A N/A 

2.000 94OO.OOO 1 071 -444 
N /A N/A N/A 
N/A N /A N/A 

11.000 11.000 11.000 
20.000 45000.000 3533.429 
23.000 450000.000 41642.455 

N/A N/A N/A 
N /A N/A N/A 

710.000 710.000 710.000 
N/A N/A N/A 

18.000 350.000 175.250 
7.900 110.000 62.980 
9.400 1500.000 501.925 

N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/ A 
N /A N/A N/A 
N /A N/A N/A 

11.000 11.000 11.000 
29.000 100000.000 21893.800 

N/A N/A N/A 
N/A N/A N/ A 

29.000 2600.000 429.909 
24.000 280.000 103.000 
2.000 42000.000 6519.111 

Median Num.Det/Tot .Sample 
43/lO7 



A l d r i n  
A luminm 

-. Anthcacene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a)Anthracene 

. .- 
Benzo(a)Pyrene 
Benzo(b)FLuoranthene 
Benzo(g,h,i)Perylene 
Benzo(k1Fluoranthene 
Benzoic Ac id  
Benzyl A lcoho l  
Be ry l l i um 
Bromodichloromethane 
Bromaf orm 
Bromomethane 
Bu ty lben ty lph tha la te  
Cadmium 
Calcium 
Carbazole 
Carbon D i s u l f i d e  
Carbon Te t rach lo r i de  
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
cobs 1 t 
Copper 
Cyanide 
Oi -n-Buty lphtha la te  
D i -n -Oc ty l  Phtha la te  
Dibenz(a,h)Anthracene 
Dibenzofuran 
Dibromochloromethane 
D i e l d r i n  
D ie thy lph tha la te  
Dimethy lphtha la te  
Endosulfan I 
Endosulfan I 1  
Endosulfan s u l f a t e  
Endr in  
Endr in  ketone 
E t h y l  Acetate 
Ethylbenzene 
Fluoranthene 
F luorene 
Gross Alpha 
Gross Beta 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
HpCDDs ( t o t a l )  
HpCDFs ( t o t a l )  
HxCDDs ( t o t a l )  
HxCDFs ( t o t a l )  
Indeno(l,2,3-cd)Pyrene @ I r o n  
Isophorone . 





F i e l d  Samples Sediment 
. . . Chem-name i s  chemical name-- 

M i n - d l  i s  minimum reworted de tec t i on  Level 
Max.dl i s  maximum reported de tec t i on  Level 
Min.Lv i s  minimum Level reported 
M a x . 1 ~  i s  maximum Level reported 
ADL.Avg i s  above de tec t i on  l eve l  average value 
Median i s  median o f  a l l  values above and below de tec t i on  l eve l  
Num.Det/Tot.Sample i s  number o f  detects / t o t a l  number sampled 

Chem. name 
l , l , l -Tr ich loroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,l-Dichloroethane . - -  1,l-Dichloroethene 
1,2,3,4,6,7,8-HpCDD 
1,2,3,4,6,7,8-HpCOF 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8,9-HxCDF 
1,2,3,7,8-PeCDD 
1,2,3,7,8-PeCOF 
1,2,4-Trich lorobenzene 
1,2-Dichlorobenzene 
1.2-Dichloroethane 
1,2-Dichloroethene ( t o t a l  
1,2-Dichloropropane 
1,3-Dichlorobenzene 

0 1.4-Dichlorobenzene 
2,2r-oxybis(l-Chloropropa 
2,3,4,6,7,8-HxCDF 
2,3,4,7,8-PeCDF 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2 ,4-Din i t ro to luene 
2,6-Din i t ro to luene 
2-Butanone 
2-Chloronaphthalene 
2-Ch lorophenol 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2 - N i t r o a n i l i n e  
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3 -N i t roan i  l i n e  
4,4-DDD 
4,4-ODE 
4,4-DDT 
4,6-Dinitro-2-Methylpheno 
4-Bromophenyl-phenylether 
4-Chloro-3-Methylphenol 
4-Chloroani l ine 
4-Chlorophenyl-phenylethe 
4-Methyl-2-Pentanone 
4-Methylphenol 
4 - N i t r o a n i l i n e  
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 

Min.dl Max.dl 
6.000 83.000 
6.000 83.000 
6.000 83.000 
6.000 83.000 
6.000 83.000 

49.400 135.000 
41 .a00 63.400 
41 .OOO 78.700 
59.500 94.900 
14.700 97.900 

' 65.000 137.000 
25.800 100.000 
77.900 164.000 
27.200 114.000 
28.800 165.000 

7.950 108.000 
400.000 3000.000 
400.000 3000.000 

6.000 83.000 
6.000 83.000 
6.000 83.000 

400.000 3000.000 
400.000 3000.000 
400.000 3000.000 

45.000 162.000 
30.000 100.000 

5.760 43.400 
11.100 80.400 

980.000 7300.000 
400.000 3000.000 
400.000 3000.000 
400.000 3000.000 
980.000 7300.000 
400.000 3000.000 
400.000 3000.000 
12.000 39.000 

400.000 . 3000.000 
400.000 3000.000 

12.000 83.000 
400.000 3000.000 
400.000 3000.000 
980 .ooo n o o  .ooo 
400.000 3000.000 
400.000 3000.000 
980.000 7300.000 

4.100 460.000 
3.300 250.000 
4.100 490.000 

980.000 7300.000 
400.000 3000.000 
400.000 3000.000 
400.000 3000.000 
400.000 3000.000 
12.000 83.000 

400.000 3000.000 
980.000 7300 -000 
980.000 7300.000 
400.000 3000.000 
400 .OOO 3OOO.OOO 

12.000 79.000 

Min. l v  
N/A 
N/A 
N/A 

4.000 
N/A 

957.000 
N/ A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2.000 
N/A 
N/A 
N/A 
N/A 
N /A 
N/A 
N/A 

54.000 
N/A 
N/A 
N/A 
N/A 
N /A 
N/A 
N/A 

6.000 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 
N/A 

3.700 
1.600 

12.000 
N/A 
H/A 
N/A 
\/A 
N/A 
N /A 
N/A 
N/A 
N /A 

110.000 
N/A 

4.000 

Max. Lv 
N/A 
N/A 
N/A 

4.000 
N/A 

957.000 
N/A 
N/A 
N/A 
N/A 
N /A 
N /A 
N/A 
N/A 
N/A 
\/A 
N/A 
N/ A 
N/A 

16.000 
N/A 
N/A 
N/A 
N/ A 
N/A 
N/A 
N/A 

54.000 
N/A 
N /A 
N/A 
N/A 
N /A 
N/A 
N/A 

330 -000 
N/A 
N/A 
N/A 
N/A 
N /A 
N /A 
N/A 
N/A 
N/A 

340.000 
120.000 
240.000 

N /A 
N/A 
N /A 
N/A 
N/ A 
N /A 
N/A 
N/A 
N/A 

250. 000 
N/A 

870.000 

Median Nun.Det/Tot.Sample 





a I ron  
Isophorone 

-- Lead. 
Lead-212 
Lead-214 
Magnesium 
Manganese 
Mercury 
Methoxychlor 
Methylene Chlor ide 
N-Nitroso-Di-n-Propylamin 
N-Nitrosodiphenylamine (1  
Naphthalene 
N icke l  
Nitrobenzene 

. .. 
OCOD 
OCD F 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassium 
Potassium-40 
Proactinium-231 
Pyrene 
Radium-226 
Radium-228 
Selenium 
S i l v e r  
Sodium 
Styrene 
Tetrachloroethene 
Thal l ium 
Thall ium-208 

Thorium-228 
Thorium-234 
Toluene 
To ta l  Organic Carbon 
To ta l  Petroleum Hydrocarb 
Toxaphene 
Tr ich loroethene 
Uranium-235 
Vanadium 
V i n y l  Acetate 
V i n y l  Ch lor ide 
Xylene ( t o t a l )  
Z inc  
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Ch1oroethoxy)Methan 
bis(2-Ch1oroethyl)Ether 
bis(2-EthylhexylIPhthalat 
cis-1,3-Dichloropropene 
delta-BHC 
gamna-BHC (Lindane) 
gamna-Chlordane 
n -Bu ty l  Acetate 
trans-1,3-Dichloropropene 



F i e l d  Samples Surface Water 
. . . Chem.name i s  chemical name-- 

Min.dl i s  minimum repor ted de tec t i on  l eve l  
Max.dl i s  maximum repor ted de tec t i on  l eve l  
Min.Lv i s  minimum Level repor ted 
M a x . 1 ~  i s  maximum leve l  repor ted 
ADL-Avq i s  above d e t e c t i o n  l e v e l  average value 
Median i s  median o f  a l l  values above and below de tec t i on  Level 
Num.Det/Tot.Sample i s  number of detec ts  / t o t a l  number sampled 

Chem. name 
l , l , l -T r i ch lo roe thane  
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1, l -Dichloroethane 
1, l -Dichloroethene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene ( t o t a l  
1,2-Dichloropropane 
1,L-Oiphenylhydrazine 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,Zf-oxybis(1-Chloropropa 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,&Dini t rophenol 
2 ,4-Din i t ro to luene 
2,6-Oini t rotoluene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2 -N i t roan i  l i n e  
2-Nitrophenol 
3,31-Dichlorobenzidine 
3 - N i t r o a n i l i n e  
4,4-ODD 
4,4-DDE 
4,4-DDT 
4,6-Dinitro-2-Methylpheno 
4-Bromophenyl-phenylether 
4-Chloro-3-Methylphenol 
4 -Ch lo roan i l i ne  
4-Chlorophenyl-phenylethe 
4-Methyl-2-Pentanone 
4-Methylphenol 
4 - N i t r o a n i l i n e  
4-Ni t rophenol  
Acenaphthene 
Acenaphthylene 
Acetone 
Actinium-228 
ALdr in  
A luminum 
Anth racene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 

Min.dl 
5.000 
5.000 
5.000 
5.000 
5.000 

10.000 
10.000 
5.000 
5.000 
5.000 

10.000 
10.000 
10.000 
10.000 
25.000 
10.000 
10.000 
10.000 
25.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
25.000 
10.000 
10.000 
25.000 
0.100 
0.040 
0.100 

25.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
25.000 
25.000 
10.000 
10.000 
10.000 
6.400 
0.040 

89.700 
10.000 
12.700 

0.500 
0.500 
0.500 
0. TOO 
0.200 
0.200 
0.200 
1.900 

N/A 

~ a x . d l  
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
50.000 
10.000 
10.000 
10.000 
5O.OOO 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
50.000 
10.000 
10.000 
50.000 
0.100 
0.100 
0.100 

50.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
SO. 000 
50.000 
10.000 
10.000 
37.000 
15.400 
0.050 

200.000 
10.000 
60.000 

1.000 
2.000 
1.200 
1.000 
1 .DO0 
1 -000 
1 -000 

10.000 
N/A 

Min. Lv 
N/P. 

1 .ooo 
N/A 

2.000 
N/A 
N/A 
N/A 
N/A 

1.000 
N/A 
N/A 
N/A 
N/A 
N /A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0.047 
0.015 
0.086 

N/A 
N/ A 
N/A 
N/A 
N/A 

10.000 
N/A 
N/A 
N/A 

2.000 
N/A 

3.000 
26.100 

N /A 

Max. Lv 
N/A 

2.000 
N/A 

2.000 
N/A 
N/A 
N/A 
N/A 

28.000 
N /A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/ A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0.047 
0.190 
0.086 

N/A 
N/A 
N/A 
N/A 
N/A 

10.000 
N/A 
N/A 
N/A 

2.000 
N/A 

18.000 
26.100 

N /A 

ADL .Avg 
N/A 

1.500 
N/A 

2.000 
N/A 
N/A 
N/A 
N/A 

8.188 
N/A 
N/A 
N/A 
N/ A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N /A 
N/A 
N/A 
N/A 

0.047 
0.103 
0.086 

N/A 
N /A 
N/A 
N/A 
N/A 

10.000 
N/A 
N/A 
N/A 

2.000 
N/A 

7.571 
26.100 

N/A 
3136.519 

N/A 
19.817 

N/A 
N/A 
N/A 
N/A 

3.793 
N/A 

0.700 
26.496 

120.897 

Median Num.Det/Tot.Sarnole 



Benzene 
Benzo(a)Anthracene 
Benzn(a)Pyrene 
Benzo(b)FLuoranthene 
Benzo(g,h,i)Perylene 
Benzo(k)FLuoranthene 
Benzoic Ac id  
Benzyl A lcoho l  
B e r y l l i u m  
Bismuth-214 
Bromodichloromethane 
Bromof orm 
Bromomethane 
Bu ty lbenzy lph tha la te  
Cadmi um 
Calcium 
Carbazole 
Carbon D i s u l f i d e  
Carbon Te t rach lo r i de  
Cesium-137 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Coba 1 t 
Copper 
Cyanide 
D i -n -Bu ty lph tha la te  
D i -n -Oc ty l  Ph tha la te  
Dibenz(a,h)Anthracene 
Dibenzofuran 
Dibromochloromethane 
D i e l d r i n  
D i e t h y l p h t h a l a t e  
D imethy lphtha la te  
Diss.  Aluminum 
Diss .  Antimony 
Diss .  Arsen ic  
D iss .  Barium 
Diss.  B e r y l l i u m  
Diss.  Cadmium 
Diss.  Calcium 
Diss.  Chromium 
Diss.  Cobal t  
D iss .  Copper 
Diss.  I r o n  
Diss.  Lead 
Diss.  Magnesium 
Diss.  Manganese 
Diss.  Mercury 
Diss.  N i cke l  
D iss .  Potassium 
Diss.  Selenium 
Diss.  S i l v e r  
Diss.  Sodium 
Diss.  Tha l l i um 
Diss.  Vanadium 
Diss.  Z inc  
Endosul fan I 
Endosul fan I 1  
Endosul fan s u l f a t e  
End r i n  
End r i n  aldehyde 
End r i n  ketone 
E t h y l  Aceta te  
Ethylbenzene 

a Fluoranthene 
Fluorene 
Gross Alpha 
Gross Beia . 





F i e l d  Samples - A i r  
-I .. . Chem.name i s  chemical name-- 

M i n - d l  i s  minimum repor ted de tec t i on  l eve l  
Max-dl i s  maximum repor ted de tec t i on  l eve l  
M i n - l v  i s  minimum Level repor ted 
M a x . 1 ~  i s  maximum l e v e l  repor ted 
ADL.Avg i s  above de tec t i on  Level average value 
Median i s  median o f  a l l  values above and below de tec t i on  Level 
Num.Det/Tot.Sarnple i s  number o f  detec ts  / t o t a l  number sampled 

Chem.name 
l , l , l -T r i ch lo roe thane  
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 

. .. 
1 ,1 ,2 -T r i ch lo ro t r i f l uo roe  
1, l -Dichloroethane 
1, l -Dichloroethene 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromoethane 
1,2-Dichloro-tetrafluoroe 
1,2-Dichlorobenzene 
I ,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobentene 
1,4-Dichlorobenzene 
2-Chlorotoluene 
4-Ethy l to luene 
Acenaphthene 
Acenaphthylene 
Aluminum 
Anthracene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)FLuoranthene 
Benzo(g,h,i)Perylene 
Benzo(k)FLuoranthene 
Bery l l i um 
Bromomethane 
Cadmi um 
Calcium 
Carbon Te t rach lo r i de  
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Coba 1 t 
Copper 
Dibenz(a,h)Anthracene 
Dichlorodi f luoromethane 
Ethylbenzene 
Fluoranthene 
Fluorene 
Hexachlorobutadiene 
Indeno(l,2,3-cdlpyrene 
I r o n  
Lead 

Min. Lv Max. l v  
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N /A N/A 
N/A N/A 
N/A N/A 
N/A N /A 
#/A N/A 
N/A N/A 
N/A N/A 
N/A N /A 
N/A N/A 
N/A N/A 
N /A N/A 
N/A N/A 

1 .ooo 2.000 
N/A N/A 

51 -400 163.000 
N/A N/A 
N /A N /A 
N /A N /A 
N/A N /A 
N/A N/A 
N/A N /A 
N/A N/A 
N/A N/A 
N/A N /A 

0.720 0.900 
1.700 5.900 
0.190 0.190 

N/A N/A 
N/A N/ A 
N/A N/A 
N/A N/A 
N /A N/A 
N/A N/A 
N /A N/A 

2.800 3.000 
441.000 2020.000 

N /A N /A 
N /A #/A 
N/A N/A 
N/A N/A 
N/A N/A 

3.800 5.100 
\/A N/A 
N/A N/A 

21 .OOO 288.000 
N/A N/A 

0.070 0.070 
N/A N/ A 
N/A N/A 

1.000 2.000 
N/A N/A 
N/A N/A 

15.600 157.000 
2.200 9.300 

ADL .Avg 
N/A 
N/A 
N/ A 
N/A 
N/A 
N/ A 
N /A 
N/A 
N/A 
N /A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1.583 
N/A 

88.931 
N/A 
N/A 
N/A 
N/A 
N/A 
N/ A 
N/A 
N/A 
N/A 

0.810 
4.471 
0.190 

N/A 
N/A 
N/ A 
N/A 
N /A 
N/A 
N/A 

2.900 
1116.294 

N/A 
N/A 
N/A 
N/A 
N/A 

4.120 
N/A 
N/A 

111.869 
N /A 

0.070 
N/A 
N/A 

1 -571 
N/ A 
N/A 

101 .O24 
4.944 

Median Num.Det/Tot.SamLe 



Magnes i urn 
Manganese 
Mercury 
Methylene Chloride 
Naphthalene 
Nickel 
Phenanthrene 
Potassium 
Pyrene 
Selenium 
Si lver  
Sodium 
Styrene 
Tetrachloroethene 
Thallium 
Toiuene 
Trichloroethene 
Trichlorofluoromethane 
Vanadi um 
Vinyl Chloride 
Zinc 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m,p-Xylene 
o-Xy lene 
trans-1,s-Dichloropropene 



APPENDIX P-5 

FIGURES 



P
S

C
 

@
 -
 BE

N
C

H
M

A
R

K
 

-- 
><

,&
 >

 :,'::: 
>:.

?,.
.: 

',
 

A
 -
 TO

TA
L 

VO
LA

TI
LE

 O
R

G
A

N
IC

 
C

O
M

PO
U

N
D

S 
> 
5
0
 

uq
/K

g.
 

.N
O

TE
: 

FD
ER

 
1
7
:1

7
7
5
 

C
LE

A
N

 
SO

IL
 

LE
V

E
L.

 
M

A
Y 

1
9

9
2

. 



P
S

C
 

@
 -
 BE

N
C

H
M

A
R

K
 

I I A
 
-
 5
01
L 

S
A

M
P

LE
 

L
O

U
T

IO
N

 
I 

I 0
 -
 PA

H
 >

 4
0 

u
g

/~
g

 < 
6
0
0
0
 

ug
/K

q 
FD

ER
 

17
:7

75
 

I 
I 

I 

.N
O

TE
: 

FD
ER

 
1

2
7

7
5

 
C

LE
A

N
 S

O
IL

 
Lw

EL
. 

M
Y

 1
99

2.
 



P
S

C
 

!&m
R 

@
 -
 BE

N
C

H
M

A
W

 

A
 
-
 SO

IL
 

S
A

M
P

LE
 L

O
C

A
T

IO
N

 

0
 -
 >

3B
 
U

~
/

K
~

 
EP

A
 
P
R
G
 F

O
R

 A
LD

R
IN

' 

1
 -
 >

lg
W

 u
 /

Kg
 
FO

R 
4.
4-
DO
E 

OR
 

4
.4

-
D

d
 

A
 -
 ,5

00
0 

ug
/K
g 

F
O
R
 

4.
4-

D
D

T*
. 

N
ot

e:
 

*E
P

A
 

PR
EL

IM
IN

A
R

Y 
R

EM
ED

IA
-[I

O
N

 G
O

A
L,

 
D

EC
. 

1
9

9
1

. 
"€

P
A

 
R

E
G

IO
N

 
Ill

 
R

IS
K

 
B

A
S

E
D

 
C

O
N

C
E

N
TR

A
TI

O
N

 
FO

R
 

1
0

 -
' C

A
N

C
E

R
 

R
IS

K
. 



8
 -
 B

W
C

H
M

K
 

A
 
-
-
 

S
O

IL
 

S
A

M
P

LE
 

LO
C

A
T

IO
N

 

A
 -
 PC

B
 >

 5
0m

q
/k

g
 

0
 -
 PC

B 
>

 1
0
 a

n
d

 
c 

50
m

g
/k

g
 

-
 PC

B 
> 

1 
m

d
 <

 1
 O

rn
q/

kg
 



P
S

C
 



P
S

C
 



P
SC

 

A 
-
 SO

IL
 M

M
P

L
E

 L
O

V
IT

IO
N

 

0
 -
 1-

1
0
 

pp
b 

@
--

 1
0
-5

0
 

pp
b;

 

0
 -
 50

-1
W

 
pp

b 

A
-
 ,10

0 
pp

b 



P
S

C
 



P
S

C
 

A
 
-
 SO

IL
 
S
A
M
P
L
E
 

LO
C

4:
IO

N
 

0
 -
 1

-1
0
 

pp
b 

0
-
 

1
0

-5
0

 
pp

b 

0
 -
 50

-1
0
0
 

pp
b 

A
-
 >IO

U
 

pp
h 



P
S

C
 



P
S

C
 

-
 BM

C
H

M
P

R
K

 

A
 
-
 S

O
IL

 W
IP

LE
 

LO
C

A
TI

O
N

 

0
 -
 10

0-
50

0 
pp

b 

50
0-

1M
X

) 
pp

b 

A
-
 .1m

 
PP

'J 



8
 -
 BE

NC
HM
AR
K 

. 

A
 
-
 S

O
IL

 S
A

M
PL

E 
LO

C
A

TI
O

N
 

0
 -
 10

0-
5W

 
pp

b 

X
10

-1
00

0 
pp

b 

>
1
0
W
 

pp
b 



P
SC

 

a 
-
 1-

10
0 

pp
b 

0
-
 1W

-5
0
0
 

pp
b 

0
 -
 50

0
-1

0
0
0
 

pp
b 



P
S

C
 



S
C

A
L

E
 

1-
 

1
 
3

0
0

' 

A
 
-
 S

O
L

 S
A

M
P

LE
 L

O
CA

TI
O

N 

-
 1-

2
0
0
0
 

pp
b 

0
 -
 20

0
0
-
4
0
0
0
 

pp
b 

0
 -
 4
0
0
0
-
8
0
0
0
 

pp
b 

I 



P
S

C
 

m
 

@
 
- 

B
E

H
C

H
W

K
 

A
 
-
 SO

IL
 S

W
P

L
E

 L
O

C
A

TI
O

N
 

-
 1-

2
0
0
0
 

p
p

b
 

@
 -
 20

M
1-

4W
O

 
pp

b 

0
 - 

4
0
0
0
-6

0
0
0
 

pp
b 

A
-
 ,60

00
 

pp
b 



P
S

C
 2

 

JL
w
a 

@
 
-
 BE

N
C

IW
R

K
 

A
 
-
 SO

IL
 S

A
M

PL
E 

LO
C

A
TI

O
N

 

-
 1-

20
00

 
pp

b 

0
 -
 20

W
-4

0
0

0
 

P
P

~
 

0
 -
 40

W
-6

0
0

0
 

pp
b 

A
 -
 r6

0
0

0
 p

pb
 



valuoid '31iin~osn3Yr 
3lllANOSM3VP SVN 

L llNn 3lBYti3d0 
IOJ mnls hlnalsv34 

~011lt011S3ANI 7VlU3W3u 



"
i 
. 

H
L

If
C

O
 

P
S

C
 

@
 -
 E~

C
H

W
R

K
 

A 
-
 SO

IL
 W

P
L

E
 L

O
CA

TI
O

N 
a 
-
 u
-r
 

0
 -
 4'-

7'
 

A
 -
 7-

12
. 



P
SC

 



P
SC

 



P
SC

 



P
SC

 

-
 

-
 

-
 cl

OO
 

p
p

b
 

0
-
 10

0
-1

0
0
0
 

pp
b 

0
 -
 lW

[)
-I
QM
J 

pp
b 



P
S

C
 

LE
G

EM
 

@
 -
 RE

N
C

H
W

K
 

A
 
-
 SO

IL
 S

A
M

PL
E 

LO
C

C
IT

IO
N

 

-
 d

O
O

 p
pb

 

0
-
 10

0-
10

00
 

pp
b 

0
 -
 1W

O
-1

90
0 

pp
b 

A
 -
 >1

9
W

 
p

p
b

 





P
S

C
 

A
 
-
 SO

L 
M

P
L

E
 

L
O

U
~

O
N

 

-
 cl
 

pp
rn

 

0
-
 1-

10
 

pp
rn

 

0
 -
 10

-2
5 

pp
rn

 

A
 -
 25

-5
0 

pp
rn

 

0
-
 

>S
O

 
p

p
m

 



lE
GE
bl
P 

@
 -
 BM

C
H

U
IR

K
 

A
 
-
 SO

L
 W

P
L

E
 L

O
C

A
TI

O
N

 
m
-
 

P
P

~
 

0
-
 

1-
10

 
pp

m
 

0
 -
 10

-2
s 

pp
m

 

A
 -
 25

-5
0 

pp
m

 

0
- 

>
50

 p
pm

 



P
S
C
 2

8
 

*.
 
-
 SO

L
 W

P
L

E
 L

O
C

A
TI

O
N

 

Q
 -
 <I

 
pp

rn
 

0
-
 1-
10
 

pp
rn

 

0
 -
 10

-2
5 

pp
rn

 

A
 -
 25-

50
 

pp
rn

 

0
- 

>
5

0
 

p
p

rn
 



P
SC

 



P
S

C
 

JE
E

tl
n

 
8
 -
 B

E
N

C
H

W
K

 

&
 
-
 SO

IL
 S

A
M

PL
E 

LO
C

A
TI

O
N

 

-
 0

-1
.5

 
pC

I/g
 

0
 -
 1,

5-
3.

0 
pC

i/g
 

0
 -
 3

.0
-4

.5
 

pC
l/g

 

A
 -
 >4

.5
 

p
cl

/g
 



P
SC

 

A
' -
 M

U
 Y

IM
PL

E 
LO

C
A

TI
O

N
 

-
 0-

1.
5 

pc
l/g

 

-
 1.

5-
3.

0 
pC

I/g
 

0
 -
 3.

0-
4.

5 
pC

l/p
 

A
 -
 .4.

3 
PC

Ih 



P
SC

 



P
S

C
 



F#;URE P-6.34 
RAMLM 226 AM) 
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FIGURE P-5.36 
RAMUM 226 AND 
RADlUM 228 W L )  Dm- 
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OPERABLE UHlT 1 
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FIQURE P-5 -43 
BERYLLlUM DETECTED 
IN BOIL BAYPLEIl 

REMEDIAL lNVESTlGATlOH/ 
FEASlBlLlTY STUDY FOR 
OPERABLE UNIT 1 

NAS JACKSONVILLE 
JACKSONVILLE, FLORIDA 
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FlaURE P-5.46 
LEAD DETECTED IH SOIL 
SAMPLES 4'-7' 
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APPENDIX Q 

FATE AND TRANSPORT SECTION 



GROUNDWATER FLOWAND CONTAMINANT TRANSPORT CALCULATIONS 

1. The calculation of natural flushing of the contaminant plume has been done 
by using the analytical solution for two dimensional dispersion due to a slug 
input of contaminant mass into a uniform groundwater flow. The procedure 
is outlined below. 

2. The analytical equation (see Hunt, B., MATHEMATICAL. ANALYSIS OF 
GROUNDWATER RESOURCES. Butterworths. 1983, pp. 131-136) is given 
as follows: 

where 
M = mass of contaminant introduced 
b = contaminated aquifer thickness 
n = porosity 
D, = longitudinal dispersion coefficient = a,v, 
Dy = transverse dispersion coefficient = a,v, 
a, = longitudinal dispersivity 
a, = transverse dispersivity 
v, = seepage velocity 
x = horizontal longitudinal direction 
y = horizontal transverse direction 
t = time 

The mass, M, is determined by integrating the concentration of the plume 
contour map for total volatile organic compounds over the plume volume. 
The approximate total dissolved mass of VOCs has been determined to be 7.3 
kglmeter of aquifer thickness for the Landfill Area plume and 8 kglmeter of 
aquifer thickness for the LNAPL Recovery Area plume, the porosity n is 0.25 
as used by the USGS in their numerical model for OU1, the longitudinal and 
transverse dispersivities were chosen to be 3.8 m and 1 m respectively for the 
Landfill Area and 5 m and 1.3 rn for the LNAPL Recovery Area (these 
values are typical for the scale of this problem and are consistent with 
published values - see Gelhar, L.W., STOCHASTIC SUBSURFACE 
HYDROLOGY, Prentice Hall, 19931, and the seepage velocity is 23.8 m/yr 
for the Landfill Area plume and 18.3 m/yr for the LNAPL Recovery Area 
plume. 

3. By selecting the origin for the analytical solution at an appropriate distance, 



and by choosing time by trial and error, a reasonable depiction of the 1994 
plumes are obtained (see spreadsheet output). 

4. Next, the plume is allowed to migrate as predicted by the analytical solution 
until the 5 ug/l (assumed cleanup target) contour has reached an x distance 
equivalent to the location of the unnamed creek. This then would be the time 
at which the VOC plume would be flushed naturally out of the aquifer. 
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